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ABSTRACT 
 
Laparoscopic surgery is an example of a practical technique within medicine that can have a lengthy 
learning curve to gain competence. A change in NICE guidance in 2006 prompted the development of a 
National Training Programme (NTP) to train consultant surgeons in laparoscopic colorectal surgery 
(LCS). Using the NTP and enrolled trainers and trainees as a backbone for the studies within this 
research, the aim was to address “how” and “who” should be training LCS. A comprehensive search of 
the literature was performed. Through this, and the application of a qualitative research approach 
employing interview studies, data were gleaned, items derived, questionnaires developed and using a 
Delphi consensus technique, item importance determined. From this, three detailed assessment forms 
(mini-Structured Training Trainer Assessment Report (mini-STTAR) and the STTAR, and GAS form) 
were created to allow both the trainee and an observer to provide feedback to the trainer regarding their 
training structure, behaviour, attitudes and role modelling, and also the trainee’s progress to be assessed. 
A formal analysis of trainer and trainee learning and teaching styles and personality was performed 
(Honey and Mumford, Staffordshire Evaluation of Teaching Styles (SETS) and 16PF respectively), and 
the impact of these factors on training outcomes assessed. Detailed questionnaires addressed the trainees’ 
opinions of different training modalities within courses, and the NTP structure as a whole.  
 
The training of advanced laparoscopic surgery was found to best match the educational theory of 
cognitive apprenticeship. The cadaveric model for LCS training course was thought to be superior to 
porcine or virtual reality in terms of fidelity and educational value and fidelity. The assessment tools were 
validated and implemented successfully into the programme. Despite detailed analysis, no single 
psychometric test could be used to predetermine the good trainers. Overall the NTP in its current format 
was deemed to be acceptable. 
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LIST OF ABBREVIATIONS/CONTACTS 
!
16PF 16 Personality Factor, OPP Ltd, Elsfield Hall, 15-17 Elsfield Way, Oxford 
ALS Advanced Laparoscopic Surgery 
BPS British Psychological Society Register of Qualifications in Test Use (RQTU) 
CA Cumulative Average 
COLOR Colon carcinoma Laparoscopic or Open Resection 
COST Clinical Outcomes of Surgical Therapy study group 
CUSUM Cumulative Sum 
DM Danilo Miskovic 
e.g. For example 
ENROL Enhanced Recovery Open versus Laparoscopic surgery for colorectal cancer trial 
Ex Expert 
Formedia Web design. Tamar Science Park, 1 Davy Road, Derriford, Plymouth, Devon, PL6 
8BX  
GAS Global Assessment Score form 
i.e. That is to say 
L-CAT Laparoscopic Colorectal Assessment Tool 
Lapco The name of the central office for the National Training Programme 
LapcoLab The name of the area within the virtual world of Second Lide where each National 
Training Programme training centre is represented 
LapMentor Simbionix Ltd., Beit Golan and Hanegev St, Airport City, 70151, Israel 
LCS Laparoscopic Colorectal Surgery 
MeSH Medical Subject Heading 
Mini-STTAR Mini-Structured Training Trainer Assessment Report 
MIS  Minimally Invasive Surgery 
MRC CLASICC Medical Research Counicl Conventional versus Laparoscopic-Assisted Surgery in 
Colorectal Cancer 
N, n Number 
NCAT National Cancer Action Team 
N-VIVO QSR International, Dallam Court, Dallam Lane, Warrington, Cheshire, WA2 7LT 
NEO-PI-R Revised NEO Personality Inventory 
NICE National Institute for Health and Clinical Excellence (UK) 
NEx Non-expert 
NTP The National Training Programme in Laparoscopic Colorectal Surgery (England)  
PI Psychometric Item 
S.D. Standard Deviation 
SMW Susannah M Wyles 
STTAR Structured Training Trainer Assessment Report 
SPSS Statistical Package for the Social Services, Version 18, 19, Chicago, IL, USA 
Survey Monkey Survey Monkey, Palo Alto, CA, USA 
Te Trainee 
Tr Trainer 
!
 !
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• Grounded theory: a qualitative methodology that aims to generate a theory that explains a social 
process, action or interaction. It is constructed or “grounded” from the study of participants who 
have experienced the phenomenon under study7 
• Delphi process: iterative process to collect and distill the anonymous judgment of experts using a 
series of data collection and analysis techniques interspersed with feedback 
• Emotional intelligence: the ability to perceive emotion, integrate emotion to facilitate thought, 
understand emotions and to regulate emotions to promote personal growth 
• Coaching: assistance from a master8 
• Mentoring: one who mediates expert knowledge for novice, helping that which is tacit become 
more explicit 
• Cognitive apprenticeship: learning through guided experience on cognitive and metacognitive, 
rather than physical, skills and processes8 
• Scaffolding: a process within cognitive apprenticeship where the trainee is supported through the 
training process by the trainer 
• Fading: the process of the gradual removal of trainer support as the trainee progresses 
• Steering group: NTP training centre representatives, the clinical lead, the educational lead and 
supportive administrative and research staff, and the NCAT and funding lead from the 
Department of Health 
• Educational committee: 12 expert surgeons with an interest in training and an educationalist 
• Expert panel A: 2 psychologists, 2 surgeons, 2 surgeons with educational degrees, 2 
educationalists 
• Trainee: throughout the thesis, a trainee usually refers to an National Training Programme trainee 
who is in fact a fully qualified consultant surgeon with their own independent practice 
• Trainer: surgeon teaching advanced laparoscopic surgery (usually in the context of colorectal 
surgery) 
• Expert: in the context of laparoscopic colorectal surgery refers to a surgeon who has performed 
over 500 cases with good outcome data 
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1.  INTRODUCTION 
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/-/ Background 
Keyhole or laparoscopic surgery is becoming more readily available to patients, particularly in the 
Western world, to the extent that it is now the “gold standard” and usual operative approach for removing 
the gallbladder (cholecystectomy)9. Medical students and trainee surgeons are being exposed to the 
techniques early in their clinical training, and junior UK trainee surgeons are expected to have an 
understanding of the principles, and have basic laparoscopic skills taught on compulsory Royal College 
courses10-12. The reason for this is that more operations in all branches of surgery - that were previously 
always performed “open” - are now being completed using minimally invasive techniques, and there are 
additional skills necessary to acquire in order to perform, successfully, such laparoscopic surgery13-15. 
These skills include proficiency in handling the tissue in a two –dimensional (2D) representation of the 
three-dimensional (3D) field, using new and long instruments which operate at a distance from the 
surgeon’s hands, in a counter-intuitive way with reduced tactile or haptic feedback16-19. Such training 
courses have been shown to cause a retained improvement in these skills20. 
 
There is no specific definition of what constitutes advanced laparoscopic surgery, but it is largely 
understood to be more complex laparoscopic surgery that is performed within multiple quadrants of the 
abdomen, that may or may not involve suturing or a larger than 10mm incision for specimen retrieval21. It 
includes laparoscopic colorectal surgery (LCS), bariatric surgery and some urological procedures.  It is 
technically challenging surgery: which results in a more lengthy learning curve than, for example, that for 
a cholecystectomy 22, 23. In these more complex procedures there are additional challenges for the surgeon 
such as the need to operate within multiple quadrants of the abdomen and the advanced nature of the 
laparoscopic skills necessary to safely resect and retrieve the bowel. LCS has been slower to disseminate 
than the more basic procedures such as cholecystectomy: in 2006 only 10% of colorectal resections were 
performed laparoscopically, increasing to only 20% in 200724-26. This is surprising since the technique 
was introduced in the early 1990s; over twenty years ago27. This may be accounted for by several reasons. 
In the UK, laparoscopic colorectal resections were not permitted to be performed outside of a randomised 
controlled trial until 200328. A combination of an inability or impatience to master the surgery and a fear 
of consequential increased complication rates may also have prevented colorectal surgeons from readily 
taking up the technique29-31. Furthermore, the approach received severe criticism when first introduced, 
and there was much scepticism regarding its appropriateness as a procedure with respect to adequate 
oncological resection and patient benefit. Several randomised controlled trials have since dispelled these 
concerns, however long term follow up data has only recently become available 28, 32-36. In addition, 
despite the need for obtaining new knowledge and learning new skills, the professional and public 
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tolerance for a “learning curve” in all branches of medicine and surgery is much less than in previous 
decades, with patient safety being paramount, hence alternative training models have been developed37, 38.   
 
Alternatively, is this missing skillset simply a reflection of a change in training structure? With the 
alteration in trainees’ working pattern to be compliant with the European Working Time Directives, 
surgical training can no longer be achieved solely through the master-apprentice model or traditional 
Halstedian techniques, as there simply is not enough “exposure time”39, 40. The role of simulators and 
simulated training has been addressed extensively in the literature for more basic procedural, clinical and 
non-technical skills41. Though, despite a plethora of available simulators (Table 1), little is known 
regarding their role or benefit for advanced procedures, and most British trainees resort to adding a 
further six months or year of a specialised surgical fellowship to their usual six year training in order to 
acquire competencies in these advanced skills37. Yet why should this be necessary? It seems like an 
unrealistic solution and suggests that something is lacking in their training structure, or perhaps it is 
simply that they do not have a trainer who can train or perform the procedures?42 So what is the best 
training technique for the acquisition of the complex motor task of learning advanced laparoscopic 
surgery?  
 
Simulation Advantages Disadvantages Best Use 
Bench models Cheap, portable, reusable, minimal risk 
Acceptance by trainees; 
low fidelity; basic tasks, 
not operations 
Basic skills for novice 
learners, discrete skills 
Live animals 
High fidelity, availability, 
can practice haemostasis 
and entire operations 
Cost, special facilities and 
personnel required, ethical 
concerns, single use, 
anatomical differences 
Advanced procedural 
knowledge, procedures in 
which blood flow is 
important, dissection skills 
Cadavers 
High fidelity, only “true” 
anatomy simulator 
currently, can practice 
entire operations 
Cost, availability, single 
use, compliance of tissue, 
infection risk 
Advanced procedural 
knowledge, dissection, 
continuing medical 
education 
Human performance 
simulators 
Reusable, high fidelity, 
data capture, interactivity 
Cost, maintenance, and 
down-time; limited 
“technical” applications 
Team training, crisis 
management 
Virtual reality surgical 
simulators 
Reusable, data capture, 
minimal setup time 
Cost, maintenance, and 
down-time; acceptance by 
trainees; three dimensions 
not well simulated 
Basic laparoscopic skills, 
endoscopic and 
transcutaneous procedural 
skills 
Table 1. Types of simulations available37 
 
Within medicine there is an expectation that you will teach, although there is no prerequisite training 
before doing so. It is well known amongst trainees that some trainers have a reputation for being better 
than others, with variability making a suggested difference to training quality43, 44. Shortened time in 
theatre and cost of time spent within the operating room behoves the training committees to ensure that 
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training faculty is equipped with the knowledge and skills necessary to facilitate residents’ learning 
efficiently and effectively45, 46. 
 
However, at present, the trainer’s ability to train is not assessed routinely. Instead training is monitored 
from the perspective of a trainee’s proficiency gain, i.e. demonstration of the successful acquisition of 
basic, intermediate and advanced skills, as appropriate for their grade of training. The stages of general 
motor-skill acquisition are well understood, but if it is known that different trainers can achieve different 
outcomes, would a certain trainee not be disadvantaged by having their already limited theatre time 
reduced in quality due to the misfortune of having a poor trainer?44 
 
Due to the significant amount of research that has taken place over the past fifteen years addressing the 
feasibility of laparoscopic colorectal surgery (LCS), the NICE guidelines for the UK were reviewed in 
200642. It is now suggested that laparoscopic, including laparoscopically assisted, resection should be a 
recommended alternative to open surgery in patients with colorectal cancer, in whom both laparoscopic 
and open surgery are considered suitable. At the time of the review it was estimated that a spread of LCS 
could provide substantial cost cuttings by reducing hospital bed days42. This guidance was upheld at a 
three year review 47, 48. However, in order to provide this service throughout the UK, there had to be 
enough surgeons capable of performing the technique, and as previously discussed, in 2008 only 20% of 
resections were being carried out in this way 24, 25.  So as to address this shortfall of surgeons and to 
facilitate the NICE guidelines, the Department of Health, via the National Cancer Action Team, set up a 
National Training Programme aimed to train consultant colorectal in LCS (Section 1.3).  
 
Putting these questions into a clinical context, to underpin the NTP for LCS, a structured and supervised 
training approach for these complex procedures is essential, although the ideal format is unclear. 
Different approaches have been suggested, although whether these are the “correct” or “best” way 
remains to be determined49, 50. Furthermore, little is known about the impact of different training 
modalities on learning advanced surgical procedures such as LCS, with a distinct lack of validation 
studies on the purported value of simulators in acquiring such technical skills.  Current evidence indicates 
that mastering the technique via an auto-didactic approach is connected with elevated rates of adverse 
outcomes, which again is no longer acceptable51-53. The further challenge is that once the consultants have 
trained or been deemed competent in the technique, their trainees will also need to be trained to maintain 
the service provision in the long-term and to allow for the wider dissemination of the technique. Again at 
present it is unknown how this can be achieved and who should be training, what qualities these trainers 
should possess and how a gold standard of training can be created, quantified objectively and maintained. 
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The diagram below summarises the questions raised regarding training advanced laparoscopic surgery 
(Figure 1). In order to try and formulate a distinct research question, taking LCS as an example of 
advanced laparoscopic surgery, a systematic review of the literature was performed to look specifically at 
mentoring, simulation and assessment in LCS. Further literature searches were performed to determine 
the attributes a surgical trainer should possess, how a motor skill should be learnt and the current 
understanding of surgical training and assessment in the context of educational theory.  
 
Figure 1. Questions surrounding creating a programme to provide training in advanced laparoscopic surgery 
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/-4 Systematic review/Literature search 
1.2.1 Systematic review on Mentoring, simulation and assessment in laparoscopic colorectal surgery 
This review was performed by both Miss Susannah M Wyles and Mr Danilo Miskovic: they are 
joint first authors for this paper which has been published in the Annals of Surgery (March 2010)54. 
Therefore to ensure originality is maintained in keeping with plagiarism and research regulations I 
acknowledge that this is joint work, and what follows below in this sub-section (1.2.1) is unchanged 
from our original manuscript. 
 
  
   25 
 
Objective: to identify and evaluate the influence of mentoring and simulated training in Laparoscopic 
Colorectal Surgery (LCS) and define the key components for learning advanced technical skills. 
 
Summary Background Data: LCS is a complex procedure, often being self-taught by senior surgeons. 
Educational issues such as inadequate training facilities, or a shortfall of training fellowships may result 
in a slow uptake of LCS. The effectiveness of mentored and simulated training, however, remains 
unclear. 
 
Methods: We conducted a systematic search using Ovid databases. Four study categories were identified: 
mentored vs. non-mentored cases, training case selection, simulation and assessment. We performed a 
meta-analysis and a mixed model regression on the difference of the main outcome measures (conversion 
rates, morbidity and mortality) for mentored trainees and expert surgeons. We also compared conversion 
rates of mentored and non-mentored. Meta-analysis of risk factors for conversion was performed by using 
published data and unpublished datasets requested from various investigators. For studies on simulation 
we compared scores of surveys on the perception of different training courses.   
 
Results: Thirty-seven studies were included. Pooled weighted outcomes of mentored cases (n=751) 
showed a lower conversion rate (13.3% vs. 20.5%, p= 0.0332) compared to non-mentored cases (n=695). 
Compared to expert case series (n=5,313) there was no difference in conversion (p=0.2835), anastomotic 
leak (p=0.8342), or mortality (p=0.5680). A meta-analysis of training case selection data (n= 4444) 
revealed male gender (p<0.0001), previous abdominal surgery (p=0.0200), a BMI greater than 30 
(p=0.0050), an ASA of >2 (p<0.0001), colorectal cancer (p<0.0001) and intra-abdominal fistula 
(p<0.0001), but not age of >64 (p=0.4800), to significantly increase conversion risk. Participants on 
cadaveric courses were highly satisfied with the teaching value yet trainees on an animal course gave less 
positive feedback. Structured assessment for LCS has been partially implemented. 
 
Conclusion: This review and meta-analysis supports evidence that trainees can obtain similar clinical 
results like expert surgeons in Laparoscopic Colorectal Surgery if supervised by an experienced trainer. 
Cadaveric models currently provide the best value for training in a simulated environment. There remains 
a need for further research into technical skills assessment and the educational value of simulated 
training. 
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1.2.1.1 Introduction  
Evidence exists for lengthy proficiency gain curves for technically complex interventional procedures.51, 
55-57 In Laparoscopic Colorectal Surgery (LCS) this is coupled with a limited dissemination of the 
technique despite the supportive evidence from randomized controlled clinical trials.28, 34, 58-60 In 2006, 
32.6% in the USA, and 10.4% in the UK of all colorectal resections were performed laparoscopically.25, 61 
Among other factors, the limited uptake of LCS may also be attributed to educational issues such as 
inadequate training facilities or a shortfall of fellowships and other training posts.24, 62, 63 Furthermore, at 
present only limited structured guidelines exist for the training of LCS.49 The increasing emphasis on 
patient safety and governance issues necessitate a prudent uptake of technically complex procedures and 
the framework for training in this context remains unclear. In most Western countries structured curricula 
have been set up for training basic laparoscopic procedures, yet there are few reports on dedicated 
programs for advanced techniques.22, 49, 64, 65 LCS is a good example of a common complex procedure that 
is technology-dependent, often being learnt by senior trainees, and has been considered as an index 
procedure for advanced skills training.66 
The aim of this systematic review was to identify and evaluate the influence of mentoring and simulated 
training in LCS and delineate the key components for learning advanced technical skills without 
compromising patient safety.  
 
1.2.1.2 Methods 
We searched Ovid MEDLINE (1950-2009, August Week 3), EMBASE (1980-2009 Week 34) and 
PsycINFO (1967-2009, August Week 3). We used three different domains of MeSH-terms and keywords 
combined by “AND“, and in each domain the terms were combined by “OR“. The first domain contained 
terms on training, the second on surgical anatomy (colon and rectum) and the third on laparoscopy (Table 
2). The selection was not restricted by language. Two investigators reviewed titles and abstracts resulting 
from the search, and those clearly unrelated to the topic and any duplicates were excluded. For those 
possibly fulfilling inclusion criteria, full text was retrieved and assessed for eligibility. At this stage one 
article was identified through cross-referencing and included for final evaluation.67 
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Table 2. Search strategy 
 
• Eligibility and study categorization 
On reviewing the selected articles, four main categories were identified. The first included reports on 
patient outcome data from mentored and non-mentored training surgeons. Mentored, in this context, 
referred to whether an expert laparoscopic colorectal surgeon provided technical support, advice and 
guidance to the trainee during the operation, either by actually being present in the operating room, or 
remotely via video-links (tele-mentoring). We defined the first 50 cases as representative of the early 
learning curve to be consistent with studies demonstrating a plateau in the learning curve at this level of 
experience.51, 68  
The second category was training case selection. These studies assessed certain patient attributes to 
determine factors that might predict a more difficult operation and thus increase the likelihood of 
conversion from a laparoscopic to an open procedure. The third category was simulation which included 
studies on different simulated training techniques. The fourth, skills assessment, incorporated articles on 
assessment methods used to describe the quality of technical performance of LCS trainees.  
We excluded case reports, letters or comments, editorials, bulletins, reviews, descriptions of techniques 
and studies on hand-assisted, open or robotic surgery, and reports with no extractable data. If there was 
incomplete published data we asked the corresponding author for this by electronic mail. If investigators 
failed to respond to a repeat request or were unable to provide the desirable data their study was excluded. 
The search was performed with a good interrater reliability (Cohen’s !=0.77). 
 
!
 
Domain 1: ("learning" or "education" or "humans" or "preceptorship" or "attitude of health personnel" or "imitative behaviour" or 
"mental competency" or "motivation" or "achievement" or "cognition" or "visual perception" or "professional competence" or "clinical 
competence" or "mentors" or "teaching" or "educational technology" or "knowledge").mp. [mp=ti, ab, hw, tc, id, ot, nm, sh, tn, dm, mf]  
Results=12,134,308 
 
AND 
 
Domain 2: ("colorectal surgery" or "colon" or "colectomy" or "rectum" or "proctocolectomy").mp. [mp=ti, ab, hw, tc, id, ot, nm, sh, tn, 
dm, mf] Results=305,167 
 
AND 
 
Domain 3: ("laparoscopy" or "laparoscopic surgery" or "laparoscopic procedure" or "laparoscopic procedures").mp. [mp=ti, ab, hw, tc, 
id, ot, nm, sh, tn, dm, mf] Results=96,364 !
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• Data extraction, outcome measures and analysis 
Two reviewers applied inclusion criteria independently and extracted data into a standardized electronic 
format (Excel 2004 for Mac, Microsoft Corporation, Redmond (WA), USA), guided by the Cochrane 
Reviewers’ Handbook.69 Included articles were first allocated to the four groups specified within the 
study objectives, and then relevant data was extracted according to the category.  
The outcome measures were determined by conventional clinical outcomes and desirable criteria for 
simulation and assessment.65 70-72 The end points for each category were: 
 
1.  Mentored vs. non-mentored: clinical outcome (morbidity, mortality, conversion from 
laparoscopic to open procedure)  
2. Training case selection: clinical outcome (morbidity, operation time, mortality, conversion from 
laparoscopic to open procedure) 
3. Simulation: fidelity, effect on clinical training, trainee satisfaction.65 (Fidelity in this context is 
defined as the degree to which a simulation matches the real system and/or the environment in 
terms of physical and functional characteristics.)73 
4. Skills assessment: reliability, validity and feasibility, acceptability, educational impact, cost 
effectiveness 70-72 
 Two authors extracted conversion rates and morbidity data from reports on three subgroups; mentored 
and non-mentored cases and expert cases. The data from the expert series was taken as a control. For the 
analysis, we used the software Comprehensive Meta-Analysis (Version 2.0, Biostat, Englewood, NJ, 
USA). We performed a meta-analysis for each subgroup separately, using a fixed and random effects 
model for event rates. We did a subgroup analysis using the mixed model (method of moments) for levels 
of significance. A p-value of <0.05 was considered to be significant. Sensitivity analysis was performed 
in each subgroup by running the analysis several times and each time removing one study. No outliers 
could be identified in this analysis.  
For data pertaining to training case selection, two authors extracted conversion rates for different risk 
factors (age, BMI, gender, neoplasia, ASA score, presence of intra-abdominal fistula, previous open 
abdominal surgery) from multiple expert series and computed odds ratios using Review Manager 
[Version 4.2.10 (13 November 2006)].74 Assuming heterogeneity among these studies, we applied the 
DerSimonian-Laird random-effects method for dichotomous data.75 Heterogeneity was tested by 
integrating Cochrane’s Q into the I2-formula.76 Non-published data for certain studies was obtained 
directly from the investigators.25, 30, 68, 77, 78  
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• Quality assessment 
It was not possible to apply a classical bias risk assessment method for the included articles as no 
randomized controlled trials were identified. Two reviewers, independently assessed these studies by 
applying the validated Newcastle-Ottawa scale for cohort studies for bias risk assessment.79 For a more 
comprehensive quality assessment we used the “signal-to-noise“ concept. The noise represents the 
methodological weakness of a study (1-method score). The signal represents the study in the context of 
the review question, and contains three key elements: relevance, applicability, and effect size.80, 81 For 
each of these three components, there were three further items to rate (Table 3).  By multiplication of the 
relatives of signal and method (1-noise) score we computed a “signal-to-noise ratio” with a score range of 
0-1. Thus, only articles with maximum signal and minimum noise would score 1, whereas studies with 
either minimal signal or maximal noise would score 0, independent of the size of the other factor. Inter-
rater reliability was calculated using Bland-Altman analysis.82 Since this scoring system is yet to be 
validated it was used merely for descriptive purposes and therefore studies were included or excluded 
independent of their signal-to-noise ratio. However, none of the included studies scored 0.  
 
 
Table 3. Scoring system for the signal which has three components: relevance, applicability and 
effect size. 
 
1.2.1.3 Results  
After removing duplicates, we retrieved 3420 citations from the literature search (MEDLINE 3060 
studies, EMBASE 360 studies, PsycINFO no studies). One hundred and fifteen reports potentially 
fulfilled our inclusion criteria. A total of 37 studies (22 cohort studies and case series, 13 intervention 
studies and 2 surveys) were included. Of these studies, 22 were used for mentored and non-mentored 
 
 Item (1 point each) Score 
3 highly relevant 
2 relevant 
1 limited relevance 
Study 
relevance to 
training in 
LCS 
! transferrable to all LCS trainees 
! main focus of study on LCS training 
! >1 part of review question covered 
0 no relevance 
3 method/information can be applied 
without additional resources 
2 method/information can be applied 
with additional resources 
1 method/information can be applied 
with substantial resources 
Applicability 
of information 
for training in 
LCS 
! not expensive 
! not time-wasting 
! available in average teaching hospital 
0 method/information cannot be applied 
3 very important / high effect size 
2 fairly important / reasonable effect size 
1 of limited importance / limited effect 
size 
Study value 
for LCS 
training/ effect 
size 
! significant odds ratio 
! significant result 
! >3 surgeons or >1000 patients or >2    
    centres >50% response rate 
0 of no importance / no effect size 
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training, 8 for case selection, 6 for simulation, and 3 for assessment. Several studies fell into more than 
one category (Figure 2). 
We excluded a total of 79 reports. Forty-nine studies had non-usable or non-relevant data. In 28 studies 
there was insufficient data on initial experience (“early learning curve“). One study on laparoscopic 
rectum resections was excluded as the surgeons performing 36 of the first 50 resections had already 
previously performed more than 50 colon resections.83 One further study could not be included as the 
investigators were unable to provide more detailed data on individual patients.84 A table of excluded 
studies may be requested from the authors, a table with the full description of all included studies is 
available on the Internet. 
The average signal-to-noise ratio was 0.43 (0.22-0.70), the method score 0.65 (0.44-0.83) and the signal-
score 0.66 (0.46-0.88). The inter-rater reliability showed a variation of only +0.01 (-0.22-0.25) in the 
Bland-Altmann analysis .  
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Figure 2. Inclusion process (reference numbers within figure relate to the reference list within the published 
paper)1 
 
• Mentored vs. non-mentored training 
Five studies addressed the impact of a mentor’s physical presence in the operating room on the trainees’ 
performance, taking mortality and morbidity data as end points from a total of 713 cases. 30, 85-89 A further 
two studies, with 38 cases, assessed the effect of a mentor present in the operating room only at the 
beginning of the training phase, and then with subsequent training via a remote video-link device for the 
further cases (telementoring).90, 91 No publication bias was detected for these studies as no significant 
asymmetry was shown on the funnel plot.92 A comparison of the pooled weighted outcomes of all 
mentored cases (n=751) compared to those of large expert case series (n=5,313) showed no significant 
difference in conversion, anastomotic leak, or mortality rate (Table 4).51, 53, 68, 77, 93-97  
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Studies on mentored programs were compared with the early case series (n=695) of non-mentored (self-
taught) surgeons in a similar way.30, 51, 53, 77, 93, 95, 98-107 Apart from conversion rate, data was insufficient for 
the non-mentored group which limited the possible analyses. Nevertheless, a comparison of conversion 
rates revealed a significant difference supporting the mentored group (13% for mentored, 20% for non-
mentored, mixed model p= 0.0332, fixed model p=0.0005). Furthermore, the conversion rates were 
significantly different for non-mentored and expert surgeons (20% vs. 11%, both models p<0.0001), but 
no clear difference was found between mentored trainees and expert surgeons (13% vs. 11%, mixed 
model p=0.2835, fixed model p=0.0127) (Table 4 and Table 5). 
 
Table 4. Comparison of pooled weighted outcomes of mentored and expert series 
 
Table 5. Comparison of pooled weighted conversion rates for mentored, non-mentored and expert 
(control) series [mixed effect model (method of moments)]. 
 
 
Parameter Mentored* Experts* p-value** 
Conversions 0.13 (0.10-0.17) 
0.10 
(0.77-0.13) 0.2853 
Complications 0.20 (0.16-0.24) 
0.25 
(0.19-0.31) 0.4933 
Anastomotic 
leak 
0.03 
(0.01-0.06) 
0.04 
(0.02-0.08) 0.3682 
Mortality 0.02 (0.01-0.04) 
0.02 
(0.01-0.02) 0.5680 
* pooled mean rates, random effects model (95% confidence intervals) 
** mixed effect model (method of moments) 
 
Statistical model Mentored (n=751) Expert (n=5,313) 
Non-mentored 
(n=665) 
Fixed effects  0.14 (0.12-0.17) 
0.12 
(0.11-0.13) 
0.22 
(0.19-0.25) 
Random effects  0.13 (0.10-0.17) 
0.12 
(0.10-0.13) 
0.21 
(0.15-0.26) 
     !  p=0.285 "  ! p<0.005   " 
   ! p=0.033   " 
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Figure 3. Forest plots for mentored and non-mentored studies 
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• Selection of training case  
We identified eight studies that focused on training case selection. One was a survey study among expert 
surgeons that aimed to rank different types of resection in terms of difficulty, and overall rated right-sided 
colonic resections as easier than left-sided.108 Another investigated the effect an increased visceral to 
body fat index, rather than simply a high BMI, had on the rate of conversion.109 Six studies on case 
selection with a total of 4444 cases were used in a meta-analysis to delineate predictive risk factors for 
conversion and thereby determine case difficulty.51, 68, 77, 78, 96, 97 A meta-analysis revealed that male gender 
(p<0.0001), previous abdominal surgery (p=0.0200), a BMI greater than 30 (p=0.0050), an ASA of 3 and 
4 (p<0.0001), the presence of colorectal cancer (p<0.0001) or of an intra-abdominal fistula (p<0.0001) 
were factors that led to an increased risk of conversion. Age of 65 and above was not (p=0.4800) (Table 
6). Only three studies provided data on post-operative and intra-operative complications or readmission 
rates, but this data was defined or reported inconsistently and therefore not suitable for analysis.51, 68, 78  
BMI=Body Mass Index (BMI) [kg/m2], ASA=American Society of Anaesthesiologist [score], OR=odds ratio, CI 
95%=Confidential Interval, PAS=Previous abdominal surgery 
* N=total patients, n=group exposed to risk factor 
Table 6. Meta-analysis of odds ratios for risk factors for conversion (random effects model). 
 
• Simulation 
There were several studies on reconstructed non-live animal models, simulation with synthetic tissue, 
computer-based learning and cadaveric and animal LCS training courses.85, 110-118 Of these, only four had 
extractable data which pertained to candidate satisfaction, and these were included for analysis.85, 116-118  
There was no reliable data obtained for fidelity (tissue property, anatomical landmarks, environmental 
context). And again, unlike for basic laparoscopic skills in other specialties, objective data on the impact 
of the course on clinical skills was not demonstrated.65 Having adjusted the satisfaction scores to 
comparable ranges of Likert scale, the synthesis of data showed that participants of courses with 
cadaveric models were highly satisfied with the teaching value and the reliability of the materials used 
[mean 4.5 (range 4-5)].117, 118 Trainees on the animal (pig) course, by comparison, reported considerably 
Risk factor N* n* OR p 
Age>64y 4444 2340 1.15 (0.68-1.94) 0.61 
Male sex 4444 2108 1.72 (1.40-2.11) <0.0001 
PAS 2219 659 1.65 (1.19-2.28) 0.003 
BMI>30 3684 513 1.66 (1.26-2.20) 0.0003 
ASA 3 and 4 2684 614 1.737 (1.331-2.266) <0.0001 
Cancer 3430 1047 1.798 (1.443-2.241) <0.0001 
Fistula 2482 87 4.229 (2.575-6.944) <0.0001 
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less favourable feedback [2.15 (range 1.5-3)].85 The number of delegates performing LCS increased from 
53% to 81% after attending a cadaveric training course, with 26% of graduates performing, on average, 
one colectomy a week.116 One study demonstrated construct validity of a synthetic tissue-based simulator 
with expert surgeons performing significantly better than novices, and another showed a self-perceived 
increase in resident’s knowledge after completing a multi-media course.114, 115  
 
• Assessment 
There were three studies on the implementation of assessment tools in LCS training. A global assessment 
score, which has been partially validated previously, was used to evaluate the trainee’s ability in two 
studies, and the completion of the operation in another.89, 119, 120 The studies using a global assessment 
score show good inter-item and inter-rater reliability [Cronbach’s "=0.88 and 0.82 respectively, inter-
rater reliability 0.76 (Pearson’s correlation)].119, 120 None of the studies tested specifically for predictive 
validity, acceptability, educational impact or cost effectiveness.  
 
1.2.1.4 Discussion 
This review shows that mentored trainees achieve good clinical results in LCS. Surgeons perceive that 
teaching on cadaveric models provide a realistic method for training in a simulated environment. There 
remains a lack of data on the assessment of technical skills.  
Our study is the first report with a comparative meta-analysis of clinical outcome data in training and was 
only possible by retrieving non-published data directly from the investigators. Analysed data of 6,064 
patients reflects that trainees with an appropriate level of supervision generate the same complication, 
conversion and mortality rates as expert surgeons. Similar results have been shown for carotid end-
arterectomy in a large single centre study.121  
It is difficult to measure accurately manual performance during training. In this review, only three studies 
fell into the category of assessment of technical skills in LCS. 89, 119, 120 Two demonstrated the use of 
dedicated global assessment tools during the training period of laparoscopic colorectal surgeons. Such 
scales are practical, easy to use and can help to estimate the performance level of a trainee.122 However, 
despite being partially validated and used widely, these scales have limitations as they demonstrate a 
ceiling effect and lack precision. Such tools often focus on basic surgical skills which should already have 
been mastered by an advanced trainee. These issues may be addressed by human reliability methods 
which analyse errors enacted during procedures and identify the underlying performance shaping 
factors.123 Nevertheless, these methods remain in their infancy.124-126 Another approach is morbidity and 
mortality data, which gives a global indicator of performance, but here again lie several limitations. 
Firstly, audit results can only be assessed when both large numbers and long-term follow-up data are 
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available. This takes time and does not avoid unfavourable outcomes accumulating whilst the audit is in 
progress. Secondly, surgical competence is multi-dimensional and includes operative skills, cognitive 
factors, personality traits and decision-making. Thirdly, morbidity and mortality data cannot provide a 
prescriptive method for specifying how the performance of a procedure can be improved. Despite these 
shortfalls, an audit process remains essential as it promotes monitoring to ensure the maintenance of safe 
clinical practice throughout training. In many studies conversion rate was used as a performance 
parameter, though some authors state that this should not be considered to be a complication in itself 
since the decision to convert may also reflect an experienced surgeon’s sound judgement.25, 51, 90, 127, 128 
Nevertheless, it is expected for surgeons to have similar complication and conversion rates at the same 
stage of training. Interestingly, this review demonstrated a significant difference in conversion rates 
between mentored and non-mentored trainees and hence this is likely to represent a difference in the 
technical ability to complete a case laparoscopically. Although trainees at this level are often already 
proficient in basic technical skills, an experienced trainer may further aid intra-operative decision-making 
and the comprehension of anatomy, and guide the trainee to utilize error reduction mechanisms and thus 
potentially minimize the rate of unnecessary conversion. Patient factors leading to conversion were 
analysed and taken as indicators of case difficulty, thus allowing for appropriate training case selection in 
the early learning curve. Furthermore, for the first time, the meta-analysed data provides enough 
supportive evidence to show that previous abdominal surgery is also a significant risk factor for 
conversion. 
 
Our results reflect the effects of cognitive apprenticeship and the scaffolding instruction strategy on 
performance. Cognitive apprenticeship is the combined process of simultaneously teaching craft and 
strategic thinking.129 It describes the process of teaching in the operating room more accurately than 
mentoring, a term which has been used by most authors of the aforementioned studies. Scaffolding as a 
teaching strategy is a concept which is unconsciously or consciously used by most surgical teachers as 
they provide individualized support according to the trainee’s abilities.130 This can also be reflected by an 
expert’s careful choice of a suitable training case appropriate to the trainee’s level of skill.131, 132 The 
meta-analysis of data from 3,430 cases for the risk of conversion, representing a predictive level of 
difficulty, may aid this selection process. Vygotsky described the Zone of Proximal Development as the 
range of tasks someone is able to learn. If the teacher deploys the scaffolding instruction strategy, the 
trainee is able to move up along this scale, and in this context our results can be explained. 133, 134   
 
Novel simulation techniques designed specifically for LCS have been developed. These include a 
combination of virtual reality simulators and box trainers, animal and human tissue and synthetic 
materials.110-115 This systematic review revealed a notable lack of available data on the educational value 
of simulated training in LCS. Unlike for laparoscopic cholecystectomies and basic gynaecological 
   37 
procedures the transferability to clinical training has not been investigated scientifically for these 
methods.20, 135 The only identifiable studies on LCS courses were satisfaction surveys which indicated that 
cadaveric models seem to be superior, in terms of reality and learning effect, to live animal (pig) models, 
despite the lack of tissue perfusion.85, 117, 118 The recent studies on hybrid simulation and an initial report 
on virtual reality colonic models based on individual patient’s imaging data may advance simulation 
training as they will not only negate the availability and ethical issues surrounding cadavers, but also 
allow a stepwise increase in task difficulty similar to clinical training.62,79 
 
This review also has its limitations. Firstly, a direct comparison between the three groups (mentored, non-
mentored and expert) may be problematic as there was no case control for surgical complexity and patient 
morbidity. Expert surgeons are more likely to operate on more complex cases which may explain why no 
significant difference between mentored trainees and experts was found. Nevertheless, a significant 
difference was found on comparing the mentored and non-mentored subgroup. Secondly, difficulties exist 
when synthesizing data from studies of different designs and methodological strength. This was 
addressed by applying the signal-to-noise ratio, and although the method is not validated, the concept 
represents both the quality of methods and the relevance of the content to the review question with an 
acceptable inter-rater reliability.80, 81 Analysis gave an average signal-to-noise ratio of 0.43 and method 
score of 0.65 which implies a lack of well designed studies. Surprisingly, there was a paucity of 
educational data on simulated training and clinical outcome. In particular, no studies compared the effects 
of different simulation methods on training. Also, there is no available study comparing the cadaveric and 
animal models by the same trainees that would provide more direct and reliable information. 
 
The collated evidence provided by this review permits the suggestion of several considerations when 
setting up a training program for technically advanced procedures. Firstly, supervised training and 
appropriate case selection even at an advanced level is essential to ensure safe clinical practice. Further 
studies need to evaluate the training effect on the proficiency gain process. Secondly, integrated 
simulation models are more likely to be effective when anatomically accurate and realistic. From the 
trainee’s perspective, cadavers fulfil these requirements more than animal models. Thirdly, a training 
program needs to be evaluated and have a governance structure. This is particularly important in the 
context of the modern world where patient safety is paramount. It is also relevant in terms of medico-
legal indemnity issues, as a higher complication or conversion rate as the result of a learning process is no 
longer acceptable. Ideally, such an evaluation should encompass both clinical outcome data to ensure 
quality and trainee performance data to monitor the training progress.  
 
Future research for advanced interventional and surgical training programs need to focus on the 
educational value of different simulation methods and the predictive value of assessment tools. Although 
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trainees seem to appreciate the benefits of cadaveric training, the availability of such models is limited. 
Novel, computer-based simulation needs to be assessed for training effectiveness. The ideal feasible 
assessment tool is still to be developed. 
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1.2.2 Psychometric testing of surgical trainers 
There was nothing specific found in the literature regarding the psychometric testing of surgical trainers 
in the setting of advanced laparoscopic surgery. A summary of the potentially relevant studies found is 
therefore described below.  
 
1.2.2.1 Personality and attributes 
Although the systematic review (1.2.1), assessed “mentoring” in the laparoscopic setting, it did not 
include actual desirable attributes or personality types to be a surgical trainer. To access this literature 
Ovid Medline R was searched (1950-December 2008) using the following terms: 
• surgical OR surgery Or surgeon 
AND 
• teacher OR teach OR teaching OR trainer OR train OR training 
 
“Laparoscopic” was omitted since this had already been included in the systematic review. This identified 
28 citations. The search was therefore altered to broaden the criteria: 
• teacher OR teach OR teaching OR trainer OR train OR training 
AND 
• attributes OR personality 
Two hundred and thirty four references were identified and the titles and abstracts were read from both 
searches. The relevant articles were retrieved and in addition the reference lists of the reviewed articles 
were assessed to identify other pertinent papers not identified by either search. Papers were classed as 
relevant if they discussed aspects of the surgical teacher. 
Seven papers were identified that provided information about the attributes of a surgical trainer. The most 
comprehensive reported the results of a Delphi study that aimed to report consensus about surgical trainer 
attributes136. Of the other six papers: 
• 3 were questionnaire studies determining important trainer attributes as per the opinion of post-
graduate trainees137, and medical students138, 139 
• 1 reported an individual expert opinion140 
• 1 provided a review of the literature related to teaching “evidence based surgery”141  
• 1 reported the results of a qualitative study into surgical training142 
Attributes highlighted within these articles were extracted and grouped as per the seven categories 
described by Ker: “Interest in training, Trainer as a team member, Good communicator, Receptive of 
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trainee, Reflective of own practice, Role model, Clinical competence”136. (Table 7) The questionnaire 
studies were limited in value for two reasons. First, two presented medical students’ opinion, which may 
be lacking given that these subjects were neither experienced nor committed to a postgraduate surgical 
training programme.  And second, the study that did use trainees focussed more on the overall training 
rather than specific trainer attributes.  
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Table 7. Distribution of determined attributes for a good surgical trainer. 
A Interest in training  
 Share responsibility with team of teachers (pool) 1 
 Takes junior staff slowly through operations 1, 4, 7 
 Can organise surgical practice in ways to enhance teaching 7 
 Demonstrates efficiency particularly in time management 1, 2, 5, 7 
 Sends for patients for different grades of staff to operate on 1, 4, 6, 7 
 Goes over the case at the operating table the day before with the trainee 7 
  Interested in students, enjoy teaching 2, 3 
 Learner centred 1, 2, 5 
 Commitment/responsibility to provide teaching 1, 2, 4, 5, 6 
 Segment operations and give bits to trainee 6 
 Teaches actively 5 
 Provides regular feedback 1, 3, 6 
 Timetabled meetings (case discussions, X-ray meeting etc.) 6 
B Trainer as a team member  
 Can develop good interpersonal relationships which contribute to the clinical team 7 
 Has a harmonious relationship with colleagues 7 
C Good communicator  
 Listens to trainee opinions 4, 6, 7 
 Clear, patient explanation 1, 6, 7 
 Laughs and shows compassion to fellow human beings 6, 7 
 Resolves personality problems between trainee and staff 7 
 Explains timings clearly and will repeat if required 7 
D Receptive to trainee  
 Has insight into what a good trainer should be striving towards 1, 6, 7 
 Allows adequate professional leeway in outpatients for trainee but always available to patients 1, 6, 7 
 Will discuss new ideas with trainee 5, 6, 7 
 Works closely with the trainee to ensure clinical learning 1, 2, 3, 4, 6, 7 
 Encourages/reassures trainee 6 
 Shows confidence in/ respects trainee 1, 6 
 Assists operations without imposing himself/herself on trainee and interrupting at regular intervals 4, 6, 7 
E Reflective of own practice  
 Willingness to be educated by whomever 4, 6, 7 
 Puts own specialty in perspective and focusses on principles as they apply to a specialty 7 
F Role model 2, 5, 6, 7 
 Demonstrates fairness 6, 7 
 Has a consistent behaviour pattern 6, 7 
 Demonstrates the ability to deal with difficult situations i.e. with patients or other members of 
staff 
7 
 Demonstrates commitment to continuing medical education and other aspects of professional 
development 
7 
 Sets an example by attending all in house meetings 7 
 Attends on time 7 
 Demonstrates efficiency particularly in time management 7 
 Patient centred, takes responsibility 1, 5, 6 
G Clinical competence  
 Keeps up to date to teach evidence based practice 4, 6, 7 
 Assesses complex problems 7 
 Demonstrates tight organisation of patients, results and clinical work to avoid things being 
overlooked 
7 
 Can organise surgical practice in ways to enhance learning 7 
 Will introduce new techniques to his/her practice 7 
 Demonstrates how to sort out difficult/complex problems 7 
 Demonstrates several ways to attack the same problem with the same result (technical aspects of 
the system) 
7 
 Adhere to national clinical guidelines 7 
 Can develop a management strategy 3, 6, 7 
 Attends on time 7 
 Prioritises investigations on the emergency ward round 7 
 Able to develop a management strategy 7 
1 = Hargreaves140, 2 = Sloan139, 3 = Ehrlich and Seidman138, 4 = Ko137, 5 = Fingerhut141, 6 = Reid142, 7 = Ker136 
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Many of the attributes defined overall could be considered those of a “good consultant”. Examples 
include: keeping professional, team playing, efficient, current with evidence-based practice. This supports 
the recent shift in thinking regarding a surgeon’s role to a more global required skillset143.  
With respect to surgical personality “type”, another paper measured the traits demonstrated by urological 
residents, but not their trainers, using the Revised NEO personality inventory (NEO-PI-R™)144. A further 
four papers discussed the possibility of personality testing to aid selection of surgeons in training, but 
again not of the trainers themselves145-148.  
Despite extending the search criteria, very little research was found within the literature regarding 
surgical trainers. Although some of attributes seemed relevant, some were not placed in the best groups 
and despite including factors from the remaining six papers, the list seemed lacking. The application of 
solely these requirements to a laparoscopic trainer, teaching advanced techniques in the modern surgical 
climate, to trainees who are likely to be more senior, or even already established in independent practice 
is questionable.  
 
1.2.2.2 Handedness in advanced laparoscopic surgery 
Approximately 10-15% of the world population is left-handed149. Minimal mentoring or advice regarding 
the issues associated with left-handedness or laterality exists for surgical trainees150. Often these surgeons 
have to modify operations themselves, with little help from their trainer in order to perform the procedure 
safely151. In fact, questionnaire studies demonstrated that, some left-handed surgeons felt that whilst 
assisting right-handed faculty that they had irritated their colleagues152, and others expressed being 
pressured into changing hand-preference.150 Specific left-handed surgical instruments do exist but are 
hard to find and expensive153. A previous study into the effect of different abilities on open surgery 
operative skills within residents demonstrated that although left-handers were more proficient on 
neuropsychological testing of tactile-spatial abilities, they were prone to being more cautious, more 
reactive to stress, and to have inferior operating skills compared with their right-handed colleagues154. 
The same study also showed significant differences for age and sex. Relating these findings to 
laparoscopic surgery, a study using a virtual-reality simulator (MIST-VR) echoed some of these findings. 
On examination of 25 resident surgeons, right-handed individuals were found to perform fewer 
unnecessary movements than left handers155. There was, however, no difference found for the number of 
errors between those of different sex or handedness155. Previous research had demonstrated that on 
evaluating psychomotor skills for endoscopic manipulations, using a microprocessor-controlled 
psychomotor tester (DEPT), rather than a virtual reality simulator, that right-handed medical student 
subjects performed fewer errors and exhibited better first time accuracy than left-handed individuals156. 
One of the survey studies also showed that of 68 American left-handed surgeons based in New York, 31 
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respondents felt that laparoscopic instruments did not remove laterality related discomfort, whereas 10 
felt that laparoscopy eliminated the problems completely152. Therefore there was no clear evidence in the 
literature as to whether left-handers are disadvantaged in learning open or any level of laparoscopic 
surgery, and whether any specific technical training was beneficial or necessary for either the trainer or 
trainee.  
 
1.2.2.3 Learning styles and teaching styles 
A literature search again revealed very little research pertaining to teaching or learning styles within 
surgical trainers or even trainees.  
One paper described a case study of teaching and learning in the operating room for medical students157. 
Through a combination of observations within theatre, interviews and questionnaires it was deduced that 
in was the social interaction between student and surgeon that would determine the success of the 
teaching157. Another study developed a reliable instrument that could quantify different teaching 
behaviours demonstrated within the operating room158. The behaviours were first identified through 
observations of daily general surgical operating and analysis of field notes. Lists were drawn up and 
definitions derived for each of the behaviours. At present the tool is simply useful to help describe and 
quantify teaching – there is no association described of certain behaviours to either perceived good 
training or proven good outcomes. It is also not apparent if any of the original observations took place 
during laparoscopic cases.  
Learning styles in surgical training have been addressed a little more in the literature. The Kolb Learning 
Style Inventory (Kolb LSI), is an inventory designed to measure the degree to which individuals display 
the different learning styles derived from the experiential learning theory159. Through completing the 
Kolb LSI, individuals may be categorized into 1 of 4 “learning styles” determined by two learning modes 
(Table 8).  
 
 Learning Styles 
  Learning modes   Active experimentation Reflective observation 
Concrete experience Accommodating Diverging 
Abstract conceptualization Converging Assimilating 
Table 8. The classification of learning styles in Kolb’s LSI159 
Accommodators (active experimentation +concrete experience) learn by being involved intimately with 
the concrete solutions for new challenges. Convergers (active experimentation + abstract 
conceptualization) like to find the practical solutions for concrete problems. Divergers (reflective 
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observation and concrete experience) enjoy working with a group and analysing a concrete position from 
multiple perspectives. Assimilators (reflective observation and abstract conceptualisation) are interested 
in abstract concepts and emphasise the importance of logic160. 
 
Using the Kolb LSI, one study of 39 surgical personnel demonstrated that the preferred learning styles 
were Converger (46%), Accommodator (26%), Assimilator (20%) and last, Diverger (8%). The results of 
this research were mirrored in a different study from Hull, that looked at 52 basic surgical trainees – 
Converger (60%), Accommodator (27%), Assimilator (10%) and last, Diverger (3%). This suggests a 
distinct preference in the way for surgeons to learn. It was unclear, however whether this would translate 
to senior trainees and consultant trainees, or whether learning styles adapted over time thus rendering a 
“learning style pre-test” to aid surgical trainee selection invalid. A further study that utilised the Kolb LSI 
annually over 12 years to assess learning styles in 91 general surgical residents in one surgical department 
in Ohio, partially addressed these issues161. The initial trend in preferences with their subjects was 
Converger (57%), Assimilator (18%), Accommodator (14%), and Diverger (12%), and no difference was 
found between residents (PGY1-5). There was a significant difference between Male and Female 
subjects, with Female surgical trainees demonstrating a preference to accommodating learning style over 
assimilating, overall however, converger was the lead style for both genders. 26 subjects were tracked 
through their training in its entirety, and 15 of which changed their learning style. The majority shifted to 
the converging style (11). This is important as it suggests that although there is a trend for certain learning 
style preference amongst surgeons, trainees are able to adapt and change over time. A test for suitability 
for a career in surgery cannot rely solely on the results of a Kolb LSI. Furthermore, for more senior 
trainees their preference might change so it suggests that trainees should not be “pigeon-holed” as a type 
too early, and instead this should be readdressed regularly. There was no indication of the significance 
between learning styles and trainers. 
 
More specifically for laparoscopic surgery, a further study aimed to assess the impact of learning styles 
and laparoscopic surgical experience on psychomotor skill performance162. 50 subjects from 5 different 
stages of their training were assessed using the Multiple Intelligences Developmental Assessment Scales 
(MIDAS)163. Based on Howard Gardner’s theories, the tool assesses an individual’s “multiple” 
intelligences – Linguistic, Logical-Mathematical, Musical, Bodily-kinesthetic, Spatial, Interpersonal, 
Intrapersonal, Naturalist – through a self-administered questionnaire that rates each answer on a 6 point 
Likert scale164. The subjects then performed two tasks on a virtual reality simulator (MIST-VR). The 
more experienced surgeons demonstrated a preference for 2 learning styles – bodily-kinesthetic and 
spatial intelligences, and performed better on the simulator than the novices. Further analysis showed an 
association between surgical performance on both a simple and complex task, and preference for bodily-
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kinesthetic learning style, which was present throughout groups and experience level. This study suggests 
that pretesting learning styles may aid prediction of further psychomotor skills. 
 
1.2.3 How should advanced laparoscopic surgery be trained? 
 
The systematic review (1.2.1) demonstrated through data analysis of over 6000 patients, that supervised 
trainees may generate the same complication, conversion and mortality rates as expert surgeons when 
performing LCS1. This data was pooled from studies performed in different centres and countries. Other 
than the trainees not being self-taught, generalisations cannot truly be drawn. One group describe the 
overall structure of the training they provide – i.e. 20 cases, with trainer involvement reducing with 
time50, 165. Yet for each individual training session, it is unclear from the literature how the session should 
be structured. The studies available regarding simulation and courses are also insufficient to provide clear 
guidance as to the trainee or trainer preparation in terms of course attendance or operative experience, for 
the training environment, or indeed for the teaching technique. It is also unclear what educational theory 
relates to training ALS. An overview of adult educational theory (1.2.3.1), a review of the motor skills 
learning (1.2.3.2) and training (1.2.3.3) literature and finally a summary of further information gleaned 
from other disciplines (1.2.3.4) follows in order to try and better understand how ALS ought to be trained. 
1.2.3.1 Educational theory 
The main educational theories relating to teaching and learning in medical practice are summarised in the 
table and briefly discussed below: They include: adult learning principles, social cognitive theory, 
reflective practice, transformative learning, experiential learning and situated learning (Table 9). 
Theory Mental activity Learning process Role of teacher Examples of 
theorists 
Behaviourism Irrelevant Stimulus-response 
Reinforcement 
External event 
Controls environment 
and stimuli 
Pavlov, Thorndike, 
Skinner, Bloom, 
Gagne 
Cognitivism Perception attention 
processing 
Memory 
Surface and deep learning 
Encoding  
Internal event 
Applies cognitive 
principles to facilitate 
cognitive processes 
Bartlett, Davey 
Constructivism 
(! social 
constructivism) 
Meaning-making Retuning schemata and 
mental constructs 
Internal event 
Supports meaning-
making 
Challenges existing 
ideas 
Piaget, Brunner 
 
Vygotsky, Bandura 
Table 9. Summary of three main theories of learning4 
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• Adult learning principles 
The hierarchy of needs established by Maslow suggests that until the basic lower tier needs are met, the 
highest, self-actualisation (the need to create, appreciate, to know and understand) – is difficult to reach 
(Figure 4)166. 
 
Figure 4. Maslow’s hierarchy of needs166 
 
Andragogy, defined by Knowles as “the art and science of helping adults learn”, is based on this 
humanistic psychology of Maslow167 and Rogers168, and it consists of 5 assumptions169. The fundamental 
principle is that adults are self-directed learners. There has been some criticism of this learning theory as 
it separates adults from children rather than supports a continuum of learning, nevertheless, seven main 
principles form the assumptions of andragogy that can be considered when designing adult learning 
activities170:  
1. Establish an effective learning climate 
2. Involve learners in mutual planning of methods and curricular directions 
3. Involve learners in diagnosing their own learning needs 
4. Encourage learners to formulate their own learning objectives 
5. Encourage learners to identify resources and to devise strategies for using them to accomplish 
their objectives 
6. Help learners to carry out their learning plan (and maintain motivation) 
7. Involve learners in evaluating their own learning 
 
!
Self-
actualisation 
Love and belonging 
Shelter and safety 
Food 
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• Social Cognitive Theory 
This theory, formerly known as social learning theory, motions that our actions, learning and functioning 
are the result of a continuous, reciprocal, changing interaction between three sets of determinants: 
personal determinants (e.g. individual’s attitudes, perceptions, values, goals, knowledge, previous 
experience), environmental and behavioural determinants (Figure 5)171. Bandura also describes 5 basic 
capabilities that underpin humans’ ability to learn and function in all situations: symbolising, forethought, 
vicarious, self-regulatory, self-reflective capabilities. 
 
 
 
Figure 5. Reciprocal determinism4 
 
• Reflective practice 
Best described by Schön, it is the principle of relating professional knowledge to practical competence 
and professional activity172. This can be separated into: “reflection-in-action” and “reflection-on-action”.  
The former involves reworking and reframing the problem from different perspectives, seeing how best it 
fits into existing knowledge and expertise, and understanding the elements of the problem and its solution 
and consequences. Reflection-on-action happens after the problem, and is a process of thinking back on 
Individual characteristics 
Self-identity 
Self-esteem 
Self-efficacy 
Expectancies 
Social Environment  
Group identity 
Social status 
Social interactions 
Overt behaviour  
Actions 
Performance 
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what has happened and how future practice may be affected from it170, 172. Reflection has been considered 
to be the stimulus that moves surface learning to deep learning173. 
 
• Transformative learning 
Mezirow’s concept of transformative learning theory defines learning as “the social process of 
constructing and internalising a new or revised interpretation of the meaning of one’s experience as a 
guide to action”174. Put more simply, it is the effect of questioning one’s assumptions, re-addressing 
issues and then perhaps revising one’s opinions (Table 10).   
Stage of change Through 
Initial learner development Freedom to participate 
Comfort 
Learner decision making 
Learner critical self-reflection Questioning assumptions 
Consciousness raising 
Challenging assumptions 
Transformative learning Revision of assumptions 
Educator support 
Learner networks 
Action 
Increased empowerment Critical self-reflection 
Transformative learning 
Autonomy 
Table 10. Stages of change in transformative learning170 
 
• Experiential learning 
Kolb’s experiential learning theory is based on research in educational, social and cognitive psychology, 
and stresses the importance of integrating actual experiences into education170. It describes four learning 
environments: affectively oriented (feeling), symbolically oriented (thinking), perceptually oriented 
(watching) and behaviourally oriented (doing), and can also be used to describe individual learners170. 
The learner “grasps” experiences through concrete experience and abstract conceptualisation, and 
“transforms” experiences through reflection and action. Any combination of the four activities may be 
used in learning, with most gained if all four components are used (Figure 6).  
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Figure 6. Kolb’s experiential learning model5. 
 
 
 
• Situated learning 
These theories of learning propose that learning and development occurs via transformation through 
participation in community activities i.e. learning occurs through social interaction170. Lave and Wenger 
describe it as “learning that extends beyond the acquisition of concepts and structures by the individual” 
and includes all of the learning in the learning environment175. Traditional apprenticeship and also 
cognitive apprenticeship – the process by which students can acquire, develop and use cognitive tools in 
authentic domain activity – belong to this group of learning theory and are discussed in more detail 
below175 (Section 1.2.3.2.4). 
 
1.2.3.2 Motor skill learning 
Different theories that describe motor skill learning include: three phases of technical skill development, 
psychologists theory of motor action, traditional apprenticeship model, cognitive apprenticeship model, 
Ericcson’s acquisition of expertise; and are discussed below (Table 11). 
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Table 11. A summary of theories describing motor skill learning176 
 
• Three phase technical skill development 
Fitts and Posner described three stages in learning a motor skill (Table12)177. In the first “cognitive 
phase”, learners try to understand the mechanics of the task, through reading and watching 
demonstrations and this involves the formation of a mental construct or picture of the skill. The second 
“associative phase” involves the learner actually performing the task, linking the component parts into a 
smooth action, a process that requires practice, to make the action fluent. It thus attempts to develop 
associations between the cognitive elements they acquired in the first phase, and the psychomotor steps 
involved in the task. The third “autonomous phase” is when the action becomes automatic and involves 
little or no cognitive effort. This can also be termed “implicit”, as opposed to “explicit”, since the 
performer is no longer actively thinking about what they are doing.178 
 
Stage Goal Activity Performance 
Cognition Understand the task Explanation, demonstration Erratic, distinct steps 
Integration Comprehend and perform mechanics 
Deliberate practice, 
feedback 
More fluid, fewer 
interruptions 
Automation 
Perform the task with 
speed, efficiency and 
precision 
Automated performance 
requiring little cognitive 
input, focus on refining 
performance 
Continuous, fluid, 
adaptive 
Table 12. The Fitts-Posner Three-stage theory of motor skill acquisition (adapted by Reznick)37, 179 
 
 Theory of motor skill learning Described steps in the process 
1 
 
Three phases of technical skill development167 Cognitive phase 
Integration phase 
Autonomous phase 
2 
Psychologists theory of motor action 
Pavlov 
Schmidt’s Schema Theory 
 
 
 
Bandura 
Initial conditions 
Response specifications 
Sensory consequences 
Response outcomes 
Attention 
Retention 
Motor reproduction 
Motivation 
3 
Traditional apprenticeship model Observation 
Coaching 
Practice 
4 Cognitive apprenticeship model Modeling, Coaching, Scaffolding, Articulation, Reflection, Exploration 
5 
Ericsson’s Acquisition of Expertise Evaluation 
Reasoning 
Deliberate practice 
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• Psychologists theory of motor action 
The best-known theory of learning and instruction to emerge from this field is Skinner’s “operant 
conditioning” an offshoot from the Pavlov’s well known work with dogs who demonstrated that animals 
respond in set ways to stimuli in the environment 4, 180, 181. The behaviourist approach used reinforcement 
to shape changes in behaviour gradually, by breaking down a complex behaviour into a series of much 
smaller steps, and immediately rewarding any change in the desired direction. The learner then tends to 
repeat this behaviour, hence impacting their own environment, in order to elicit more positive 
reinforcement. This approach can form the basis of an instructional model – the teacher delivers learning 
by breaking complex learning down into smaller, simpler tasks which are practised repeatedly, and 
students are rewarded for correct completion. Given that the behaviourist paradigm is concerned only 
with physical, observable behaviours, the mental processes of understanding and making sense of things 
are beyond its remit.  
Later in the twentieth century the cognitivists Schmidt and Adams proposed that the acquisition of 
psychomotor skills required the laying down of representations of movement in memory, rather than 
being a simple response to environmental stimuli182. Schmidt proposed that during a motor action four 
pieces of information were gathered:  
• the initial conditions – generated from various receptors such as visual and auditory,  
• aspects of the motor action – such as the speed and force of the movement,  
• result of the action – i.e. after the action the sensory consequences of the movement are stored, 
and  
• the sensory consequences of the action – i.e. the result of the action.  
A “recall schema” is constructed cognitively relating initial conditions to outcome and likewise a 
“recognition schema” based on sensory consequences and outcomes. These schemata provide cognitive 
maps to evaluate how successful the motor movement was, with adjustments made next time, if the 
results did not match 183. Adams’s theory is similar, instead of talking about schemata he describes two 
traces, a “memory trace” and a “perceptual trace” 184. The memory trace provides a cognitive map that 
recognises the conditions needed to initiate a movement. The perceptual trace provides a cognitive 
framework to “do” the action. If what is perceived does not match the perceptual trace then the action will 
consequentially be modified.  
Bandura’s social learning theory (now termed social cognitive theory) incorporates both behaviourist and 
cognitivist aspects171. The theory describes how human behaviour is constructed individually by learning 
through observation of others. There are four component processes: 
1. Attention: affected by the model’s and observer’s characteristics 
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2. Retention: which includes symbolic coding, cognitive organization, symbolic rehearsal, motor 
rehearsal 
3. Motor reproduction: includes physical capabilities, self-observation of reproduction, accuracy of 
feedback 
4. Motivation: includes external, vicarious and self reinforcement  
 
Bandura proposed that this form of learning was efficient and avoided the need for novices to learn, by 
trial and error, what is already known and practised by others.  
Gagne presents an alternative form of Behaviourist learning and lists three phases in instructional design 
when contemplating the teaching of a technical skill185. 
 
1. Early or cognitive phase – consciously developing a routine with cues from a facilitator 
2. Intermediate or associative phase – component parts become integrated 
3. Final or autonomous phase – skill becomes automatic, enabling other cognitive activities to be 
addressed. 
 
• Traditional apprenticeship model 
There are three components behind the traditional apprenticeship model: Observation, coaching and 
practice. Its emphasis lies with teaching skills in the context of their use. Therefore, the apprentice or 
trainee first spends a period of time observing their master or trainer performing the skill. This process of 
demonstration or performance by the trainer is also known as “modeling”. At an undefined time, the 
trainee then starts to try and perform the task, and the master guides and helps them through the process. 
Over time and demonstration of skill acquisition by the trainee the trainer gradually reduces the level of 
their input (“fading”). Hence through a process of guided practice the trainee works gradually towards 
gaining the ability to perform the entire task.186 
 
• Cognitive apprenticeship model 
Cognitive apprenticeship may be defined as “learning through guided experience on cognitive and 
metacognitive, rather than physical, skills and processes”129, 187. Two concepts core to this type of learning 
are “situatedness” – i.e. where the task is performed in an authentic context – and “legitimate peripheral 
participation” – where newcomers enter on the periphery or the motor skill and gradually move toward 
full participation188. Cognitive apprenticeship consists of six key components, with the first three being 
provided by the expert (trainer), and the last three by the novice (trainee) 189:  
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Modeling 
During the first step the expert performs a task and whilst doing so reveals the entire thought process, 
factual, conceptual, and strategic knowledge involved with executing the task. 
Coaching 
The trainee takes over in this part of the process, and the trainer observes and provides them with 
guidance, hints, feedback and reminders to aid their performance in the task.  
Scaffolding 
The trainee is supported through the training process by the trainer. The amount of support given will 
depend on the trainee’s skill level and will be withdrawn (“fading”), as progress is made. Eventually the 
trainee will take full responsibility for execution of the task. Fading is not an abrupt process and is 
evidenced by hints and feedback that gradually become less frequent and less detailed8. The Zone of 
Proximal Development (ZPD) is a critical concept to consider related to scaffolding that was presented by 
Vygotsky133 (Section 1.2.1). The suggestion is that learning activities should provide adequate challenges 
to the learner based on his or her current knowledge state, but at the same time not be so challenging as to 
be unattainable133. It is a region just beyond the learner’s present ability level that is dynamic, hence 
moves as learners develop and progress. Cognitively it ensures learning is taking place, and emotionally it 
helps students from becoming overwhelmed with feelings of failure190. A four-stage model relating to 
progressing through the ZPD has been proposed:  
• Stage 1: learner is firmly within ZPD, with assistance and advice being provided,  
• Stage 2: learner begins to help themselves and the expert recedes, thus passing through their ZPD, 
• Stage 3: the learner internalises what has been learnt,  
• Stage 4: leads to de-automatization of their performance and back to stage 1191  
Learners have both personal ZPD and different scaffolding needs192. A further important point relevant to 
scaffolding is that both teachers and learners have a shared understanding of how to succeed in the 
learning environment which is termed “intersubjectivity”. Having a shared goal is a critical component of 
the teaching-learning situation193. 
Articulating 
During this process the trainer encourages the trainee to articulate their knowledge, reasoning or problem-
solving processes. The aim of this is to integrate and formulate their knowledge into a conceptual 
understanding of the task. 
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Reflecting 
The trainee compares their own problem-solving processes with those of another student, an expert and 
ultimately their own internal cognitive model. In the setting of surgical skill training is has been defined 
as, “The ability to reflect allows the trainee to contemplate the nuances of an operation, to be aware of 
critical pathways taken during surgery, to be able to predict various outcomes, and to analyse failure.”194 
It can be enhanced through the use of additional materials such as videotapes, which may act as an aide-
memoire and hence provide supporting “proof” if feedback is taken as criticism195. 
Exploring 
The final stage of this process is for the trainees to start to formulate and test new hypotheses, and explore 
new goals. 
 
• Ericsson’s Acquisition of Expertise 
The development of expertise has been linked to practice, cognition and experience. Expertise requires 
extensive, goal- oriented and deliberate practice. Early accounts suggested that exceptionally gifted 
individuals could rapidly achieve expert performance, as in the case of famed child prodigies. Numerous 
expertise studies in a variety of domains have since reproducibly quantified the preparation time required 
for attainment exceptional performance as 10 years or 10,000 hours196. Mere repetition is ineffective; 
developing expertise requires active practice, aimed at clear goals, and a drive to learn and improve. An 
example of evidence for complex cognitive mechanisms taking place in expert performance is gleaned 
from chess masters. They can select the best move for a chess position, and when it is removed, they are 
able to report their thoughts and also recall the locations of all the pieces on the chessboard virtually 
perfectly. The superior incidental memory of experts for relevant information for representative tasks has 
been demonstrated in a large number of domains such as sports, music, ballet, and medicine196, 197. When 
expert performers are working on appropriately challenging tasks, there is compelling evidence that their 
actions are cognitively mediated.  
 
1.2.3.3 Implications of learning theory and review of surgical skills teaching techniques 
• Apprenticeship and modeling 
One paper, gleaned from the “surgical trainer” literature search described the training structure that 
occurs within a Cambridge cardiothoracic surgical unit140: 
1 Trainee observes 
2 Trainee assists the coach 
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3 Trainee does under coach’s supervision 
4 Trainee does with the coach in vicinity 
5 Trainee does on his/her own 
6 Trainee perfects it through regular practice 
7 Trainee now a teacher and teaches it 
 
This outlines the traditional way that surgery was learnt – through the master-apprentice technique - a 
model often attributed to Halsted198. Its publication dates back to pre-widespread introduction of 
advanced laparoscopic procedures and altered working times. It also describes the training that takes 
place in a cardiothoracic unit, so its generalizability is not known.  
 
Within cognitive apprenticeship Lave and Wenger’s concept of “legitimate peripheral participation” may 
be demonstrated within surgery. In this process, a learner moves from the periphery towards the centre, 
and becomes more actively involved and socialised (accepting beliefs and behaviours), and takes on more 
senior and expert roles. This process is often not deliberate but evolutionary. An example that is often 
given is that of the tailor apprentice who starts with both the initial preparations for the tailor’s daily 
labour and the finishing details on completed garments. This may be extended to the junior surgeon who 
tends to start by preparing the patient for theatre and then may participate in closing the skin wound. The 
apprentices here learn about both the overall process of the larger task and the profession and criteria for 
evaluating performance through the completion of small tasks. One cardiothoracic trainer was quoted as 
saying “I am going to teach you how to swim exactly one foot out of your depth.”140 This is an example 
of pushing the trainee’s ZPD. Two challenges for trainers using cognitive apprenticeship as a training 
model have been described176. Firstly, a difficulty with modelling is that the trainer has to be able to 
articulate effectively their cognitive processes. Secondly, in coaching, the trainer needs to be aware of the 
trainee as to where they are in both their understanding of the task and also their practical skills.  
 
“See one, do one, teach one” has been shown to be adequate for simple tasks199. However again there is 
nothing in the literature to determine the length of observation necessary prior to performing more 
complex procedures such as LCS.  
Peyton’s four stage learning cycle model is often applied to medical skills teaching (Figure 7)200.  When 
learning a new skill the learner moves from a state of unconscious incompetence, to conscious 
incompetence, to conscious competence to unconscious competence. A surgical trainer may perform the 
skill proficiently and automatically i.e. they do not have to think about what they are doing201. In order to 
teach they need to move back round the cycle to become “consciously competent” again to enable 
explanation and instruction for their trainees. This is fairly straightforward for simple skills such as 
inserting an intravenous cannula, but far more challenging for multi level skills such as ALS. The task is 
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made even more difficult given the way in which the majority of current practicing laparoscopic 
colorectal surgeons learnt, namely by experience (see above). In this form of experiential learning, 
without feedback, often the skills would have developed without ever having entered the conscious 
competence phase.  
 
 
 
Figure 7. The learning cycle6  
The learning of skills by an individual can be viewed as a sequential progression: awareness, knows what, 
knows how, shows how, does202. This model allows the graduated attainment of proficient practice, and a  
four step teaching model has been proposed to facilitate this learning 203.  
1. Demonstration of the procedure at normal speed by the teacher. This allows the trainee to see 
what is expected as a whole instead of disjointed parts.  
2. Procedure performed again by the teacher, but this time with full explanation, whilst the trainee is 
encouraged to ask questions. In this step the trainee starts to understand exactly what is required 
to perform the skill.  
3. The procedure is performed again by the trainer, but this time the trainee describes each step as it 
happens, with corrections by the trainer should the trainee give the wrong instruction. This allows 
the trainer to assess whether the trainee “knows how” to achieve the skill. 
4. The trainee carries out the procedure, describing each step as he goes, at this stage “showing 
how” to perform the skill. 
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The four-step approach allows a stepped transition from observation to performance and is a means of 
scaffolding learning. It is similar in principle to the seven step approach described by Hargreaves in the 
cardiothoracic unit140. The four-step model has been adopted by skills training courses such as Advanced 
Life Support and Advanced Trauma Life Support in the UK 204. It can also be used when teaching simple 
ward based skills, such as arterial blood sampling 205. Whilst the four-step model has a role in teaching 
these basic skills, it would not be possible to teach the performance of advanced laparoscopic surgery 
over just four procedures. Nevertheless the stepwise principle of scaffolding, on which it is based, may be 
relevant to training in advanced laparoscopic surgery. 
 
1.2.3.4 Increasing the potential for skill acquisition - points from other literature 
• Practice 
Deliberate practice allows for improvement of performance even in individuals already performing at a 
high level.196 It is not just a question of putting the hours in – the difference between the musician who 
plays in a concert at the music hall for several hours each day and the musician who spends hours 
practising the fingering of scales and difficult sections of pieces with specific intent of becoming a better 
musician: the first is performing, the second is practising.196, 206 Once individuals have obtained a 
minimally acceptable level of performance, they are prone to favouring well-entrenched activities and 
avoid practice. It may be because they are lazy or simply that they lack the self-awareness necessary to 
recognise their deficiencies,206, 207 since a lack of self-awareness has been shown to impact on a 
practitioner’s performance208. Schema theory and development of expertise support this. Further studies 
have demonstrated that there is also need to have sleep and rest periods207. Drawing upon the motor skill 
learning principle of massed versus distributed practice found in the domains of psychology and athletics, 
there is good evidence that practice interspersed with periods of rest (“distributed practice”), leads to 
better acquisition and retention of skill compared with practice delivered in continuous blocks with little 
or no rest in between (“massed practice”)209-211. The importance of learning in context, modelling through 
real-time demonstration, repeat demonstration with explanation of actions, supervised practice and 
feedback to guide further development through further repeated practice has been stressed212. This work 
also emphasised the importance of feedback and further coaching in ensuring effective implementation of 
new learning. 
 
• Feedback 
There are two forms of feedback – inherent, which is gained through the learner’s own sensory channels 
which depending on the learner’s ability to appreciate, interpret and organise this perceptual information 
will impact on the quality of subsequent performances; and augmented, which is information provided 
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about the task that is supplementary. The principle of feedback is recognised in medicine and there are 
guidelines in the literature on how best to provide feedback 213-215. Given constructively, it has been 
shown to improve learning216. This can be done by adhering to Pendleton’s rules: what do you think you 
did well, what could you do better, and what is the action plan217. Another more detailed scheme 
described for feedback is the Wessex scheme: 
1. Observe the learner’s practice 
2. What went well (learner first) 
3. What didn’t go well (learner first) 
4. What would the learner want to do differently? 
5. What does the teacher think the learner needs to do differently? 
6. Negotiate the learner’s “wants” and “needs” 
7. Agree the educational objectives 
8. Meet these objectives 
9. Articulate the educational outcomes (learner first) 
10. Set new educational tasks as a result218 
 
• Motivation and anxiety 
An important determinant in the development of expertise is the motivation to succeed, to fuel the 
willingness to engage in sustained practice207. Low levels of tension often enhance learning, through the 
creation of an increased level of arousal, however too much tension that causes anxiety inhibits the 
learning process219. These are potentially two important points to consider for setting up the training 
environment. 
• Imagery and mental practice 
Imagery, may enable surgical trainees to organise and process representations of complex anatomic 
relationships220. Mental practice is the mental rehearsal of a skill before actual performance and is used by 
high performance athletes and musicians and again may be a technique useful for surgeons. 
 
• Dual task interference (ability to pay attention to tasks) 
The ability to pay attention to a task improves with skill acquisition 221. Neuro-imaging shows that 
smaller more focused parts of the brain are used as an individual becomes more skilled at a procedure. 
Initially learners focus on every single component of what their hands or legs are doing, whereas an 
expert may concentrate more on the overall performance since these other basic skills are learnt and 
happen automatically - less active explicit attention is needed221. As expertise improves performers are 
also able to selectively ignore irrelevant feedback information, and develop the ability to do more than 
one task222. For example experienced drivers can listen to the radio or have a conversation whilst driving, 
whereas novice drivers pay full attention to the driving. This is a phenomenon called ‘dual task 
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interference’223. The commonly used technique of getting the trainee to talk through what they are doing, 
whilst they are doing it, may therefore be detrimental for learning. This concept was noted in a study of 
the components of endoscopy teaching, whereby trainees (and indeed trainers) lose the ability to describe 
what they are doing when they reach a difficult part of the procedure224 
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1.2.4 How to objectively measure clinical teaching? 
The concept of assessing clinical teaching or teachers is not new, with evaluations being developed 
increasingly since the 1970s, on the assumption that teaching performance would improve with 
assessment, and hence transfer to a resultant improved learning. The tools available tend to be opinion 
questionnaires, with items being generated from interviews, expert opinion, existing literature and focus 
groups. The majority of scoring systems are centred around Likert scales, rated by the learners who could 
be medical students, residents, fellows, or occasionally peers. There has been demonstration that residents 
are more prone to rating their faculty higher, and suggestion that peer review should be considered225, 226. 
Interestingly, when they rate themselves, they systematically overrate227. As a consequence there has been 
some criticism of policies that solely rely on learner feedback, particularly if the tools have not been 
tested for reliability and validity228-230. Furthermore, the tools often combined the opinion of raters from 
different levels of training, and from different settings such as the in and outpatient setting which 
represents a potential source of bias231, 232. A review study assessed the availability and reliability of such 
tools, and some of the findings for those assessments that used residents or peers in the inpatient setting, 
including others since publication of the article, are summarised below (Table 13) 233. The assessments 
have been grouped into clinical medicine and surgical teaching tools, and their potential for use in the 
ALS setting is also discussed.  
 Instrument Teaching area Setting Teachers 
(n) 
Evaluators 
(n) 
Evaluators 
Beckman, 2003234 MTEF Internal medicine I 10 3 P 
Copeland, 2000235 CTEI All faculties I, O 711 - S, R, F 
Donner-Banzhoff, 
2003236 
- GP trainers - - 80 R 
Guyatt, 1993237 - Internal medicine I 41  R 
Litzelman, 1999238 SFDP Internal medicine, 
paediatrics 
I, O 38 36 R 
Ramsbottom-Lucier, 
1994239 
CTAF Medicine I, O 29 - R 
McLeod, 1993240 CTEQ  I, O  37(S), 15(R)  S, R 
Risucci, 1992241 - Surgery - 62 23 R 
Tortolani, 1991242  Surgery  62 23 R 
Steiner, 2000243 ERS Emergency room ED 29 18 R 
Williams, 2002244 GRS Internal medicine 1, O  96 98 R 
Cassar, 2004245 STEEM Learning 
environment in the 
operating theatre 
I ? 25 R 
Beckman, 2005246  Internal medicine I 60 1000 R 
Cox, 2002247  Surgery I, O 16 753 R 
 
Table 13. Available clinical assessment tools rated by residents or peers. MTEF, Mayo Teaching 
Evaluation Form, CTEI, Clinical Teaching Effectiveness Instrument, SFDQ, Stanford Faculty 
Development Program, CTAF, Clinical Teaching Assessment Form, CTEQ, Clinical Tutor Evaluation 
Questionnaire, ERS, Emergency Rotation Scale, GRS, Global Rating Scale, STEEM, Surgical Theatre 
Educational Environment Measure233  
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1.2.4.1 Clinical medicine teaching tools 
The Stanford Faculty Development Program (SFDP), is a collection of seminars in clinical teaching 
which is based on a clinical framework of: (1) establishing a positive learning climate, (2) control of the 
teaching session, (3) communication of goals, (4) enhancing understanding and retention, (5) evaluation, 
(6) feedback, and (7) self-directed learning248. A tool was developed to evaluate the seven-category 
framework, SFDP-26, and has been validated in the setting of resident and student evaluations238, 249. A 
single item score, the University of Michigan Global Rating Scale (GRS), has been successfully 
correlated with the SFDP-26 for trainers in the medical setting. The value of feedback from this is limited 
to a single score, rather than specific aspects of teaching – the gain in acceptability of reducing the time 
for completion is countered by a loss in detail. 
 
The Mayo Teaching Evaluation Form (MTEF-28) was developed with the specific aim for peer 
assessment in clinical teaching in internal medicine234. It was a combination of 12 items deemed relevant 
from the SFDP-26, 13 items from the Mayo Faculty Resident Electronic Evaluation System (FREES), 
and three additional items, and adhered to the 7 categories of the SFDP. For 10 different attendings, 3 
peers evaluated their teaching during a morning round. There was good correlation and inter-rater 
reliability for 19 of the 28 items. In particular, raters felt able to identify teaching behaviours (Evaluation 
and Self-directed learning).  
 
In one study246 the researchers developed a 14 item test that focussed on interpersonal and clinical 
teaching domains, since prior research and factor analysis of other studies had suggested that clinical 
teaching evaluations were reducible to these two domains233, 234, 250, 251. Attempts to limit the potential bias 
of combining evaluations from different educational settings and learner levels were also made by using a 
large homogenous sample of raters at one institution. They demonstrated through factor analysis of the 
results of 1000 assessments, that there was in fact a third distinct domain – teacher efficiency, in addition 
to interpersonal and clinical teaching. Although sound in design and analysis, this tool was completed by 
residents not peers, was used in just one institution in the setting of general medicine clinical teaching. It 
is therefore difficult to presume its validity would transfer to the operating room with consultant trainees. 
Furthermore, it is questionable that without alteration, whether all items would be relevant in the NTP 
e.g. “provided didactic teaching thrice weekly”.  
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1.2.4.2 Surgical teaching tools 
The Clinical Teaching Effectiveness Instrument is a 15 item tool developed to be used throughout all 
faculties within the Cleveland Clinic Foundation235. Over an 18 month period, over 7400 were completed, 
providing a median of 8 assessments per educator (711). The items on the scale were again not separate, 
and a mean score from raters from different levels were created, thus reducing the clarity of opinion. This 
was demonstrated in the results where there was a positive skew and hence a suggested ceiling effect. 
What this study did demonstrate, however, was the feasibility and acceptability of an institution applying 
a tool to be completed routinely. 
 
In two related studies, residents used a 5 point Likert scale to assess surgical faculty on 10 areas of 
performance: technical ability, basic science knowledge, clinical knowledge, judgement, peer relations, 
patient relations, reliability, industry, personal appearance and reaction to pressure241, 242. Interesting, in 
their reliability and accuracy measurements they discovered that chief residents demonstrated the least 
“halo effect”. This again helps support the evidence towards improved accuracy with peer assessment. 
The halo phenomenon occurs when judgements made on individual aspects of a person’s performance are 
influenced by the raters overall impression of the person252. It is best described by Thorndike, who named 
the effect: 
 
“The judge seems intent on reporting his final opinion of the strength, weakness, merit, or 
demerit of the personality as a whole, rather than on giving as discriminating a rating as possible 
for each separate characteristic.”253 
 
The “Surgical Theatre Educational Environment Measure” (STEEM) was a 40 item questionnaire 
developed through literature review that related more directly to learning environment of training 
surgeons. Overall score, with 4 subscales that related to: trainees’ perceptions of (i) the trainer and 
training, (ii) learning opportunities, (iii) the atmosphere in the operating theatre, (iv) supervision, 
workload and support. It did not provide details regarding each trainer specifically, therefore it was only 
possible to generalise rather than give individual feedback to each trainer.  
 
Another tool was developed for residents to assess surgeons’ operating room teaching behaviours (10 
items), and clinic teaching behaviours (10 items). 20 faculties were assessed anonymously by residents, 
twice a year for five years. Mean scores from a total of 753 operating room and clinic assessments were 
calculated to determine “superior” and “mediocre” teaching. There was no improvement in trainers over 
the 5 years identifiable with these scoring systems. A lack of improvement in teaching with time simply 
with form feedback has been demonstrated in other studies254. The ten items are unfortunately not 
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separate – for example item OR-4: “demonstrates technical skills with confidence and expertise” – the 
trainer may demonstrate one and not the other thus how should the trainee score it?  
 
To assess the teaching of advanced laparoscopic surgery, a tool was required that could be used in a 
national programme, to assess consultant trainers. Although the training would be assessed by “trainees” 
these were a very specific subset as they were in fact also consultants. Therefore it had to be adequate for 
peer assessment. Although the MTEF-28 has been shown to reliably assess teaching behaviours following 
the Stanford educational framework, this was in the context of medicine and not that of surgery234. 
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/-8 The national training programme for laparoscopic colorectal surgery (Lapco) 
The National Training Programme (NTP) for laparoscopic colorectal surgery (LCS) was established in 
2008 by the National Cancer Action Team (NCAT) as a result of a change in guidance from the National 
Institute of Clinical Excellence (NICE)42. The programme aimed to target consultant colorectal surgeons 
competent in basic laparoscopic surgery who wished to improve their capability at LCS 255-257.  It was 
projected that over a five year period approximately two hundred and fifty specialists would achieve 
competency in LCS. Training centres were selected in 2007 by the NCAT following a competitive 
application process. There were initially ten, but this was extended to eleven due to high demand in 
certain geographical locations. The programme personnel included a clinical lead, in charge of the central 
office (Lapco) and the running of the eleven training centres based across England (Figure 8), and an 
educational lead, responsible for overseeing the research behind the training approach.  
A programme manager was appointed who supported the clinical lead in the day-to-day running of the 
programme, administration and who had a key role in funding allocation and assessment collection. An 
educational committee, including some of those involved in the previous national preceptorship 
programme run by the Association of Laparoscopic Surgeons and the Association of Coloproctology of 
Great Britain and Ireland (ALSGBI, ACPGBI), was established to determine the structure of training 
within the programme258. This consisted of twelve expert laparoscopic surgeons, with each training centre 
represented, and an educationalist.  
The programme design presented the committee with several challenges. First it needed to provide 
specific high quality training of an advanced technique to already established consultant surgeons without 
undermining their reputation amongst their colleagues. Secondly, unlike the simplicity of taking time out 
to do a fellowship or focussed learning, the programme had to avoid NHS service time being 
compromised by training commitments. Thirdly it had to deal with the potentially sensitive issue of the 
reversal of the usual teaching/trainee relationship and fourthly, it had to incorporate specific team training 
into the programme. Furthermore, there was no other programme of its kind yet in operation from which 
the committee could take guidance from. After multiple conference calls and focus group meetings, 
consensus was reached for the following pathway (Figure 9)255. Variations exist where there was 
inadequate published literature to support convincingly any of the particular options.  
 !
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Figure 8. Distribution of the different National Training Programme training centres across England 
 
!
!!!!!Single centre NTP training centre   
       
     South West consortium: Plymouth, Yeovil,          
Bristol 
        
     St Marks/ Colchester and Guildford       
       
     New “North West” centre  
 
     Pelican: Basingstoke and Frimley park 
Imperial College 
 
Lapco office  
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Figure 9. Annotated arrows denote pathway of NTP trainee. Text boxes for each arrow describe the stage in 
detail and the different ways, where variation exists, in which the stage may be completed. * To be eligible to 
register within the programme the trainee has to be consultant surgeons with sufficient experience in open colorectal surgery and basic 
laparoscopic procedures. Allocation to one of the eleven training centres is based on trainee choice and geography (1)Bradford 2) Hull 
3)Kings College, Guy’s and St Thomas’, 4) Newcastle and Gateshead, 5) North West, 6) Nottingham, 7) Oxford, 8) Pelican 
(Basingstoke/Frimley Park), 9) Portsmouth, 10) South West (Plymouth, Yeovil, UBT) 11) St Marks/Colchester/Guildford). Each centre 
given funding to provide training although exact way in which it is spent is not prescriptive(2). ** Immersion course is where the trainees 
perform, assist in or observe several live operative cases in a short period of time so that they are “immersed” in the procedure before 
undergoing the less-intensive training within the training programme.*** Assessment after each case using the GAS form. 
 
The pathway consists of five stages. Stage 1 required the trainee to register with the programme. To be 
deemed eligible the trainee had to be a consultant surgeon with sufficient experience in open colorectal 
surgery and basic laparoscopic procedures. Allocation to one of the eleven training centres was based on 
trainee choice and geography. Where possible, trainees were given their first choice, but occasionally the 
selected trainer had their training opportunities filled hence alternatives were arranged to ensure the 
trainee did not experience unnecessary delay in starting the programme. Each centre was given an initial 
amount of funding to provide training, although the exact way in which the money was spent was not 
prescriptive256. The further funding received became dependent on the amount of training delivered, as 
proved by GAS form submission (See Section 3.1: the GAS form was a trainee assessment developed to 
monitor trainees progression along the proficiency gain curve)256. The trainers were all deemed “expert” 
laparoscopic colorectal surgeons. These trainers were initially self-nominated, and had demonstrable 
experience of over 500 LCS resections. After the programme had been set up, further surgeons could 
!
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apply to be NTP trainers, which was subject to the clinical lead’s approval. It should be stressed that there 
were no training pre-requisites or qualifications required. Once registered each trainee was required to 
participate in a hands-on course, be it a cadaveric, live porcine or immersion course (Stage 2). An 
immersion course is where the trainees perform, assist in or observe AQ!=?!eight live operative cases in a 
short period of time so that they are “immersed” in the procedures before continuing the training within 
the programme. The trainee could then progress into the training proper where they were required to 
perform twenty supervised resections (left and right colon) (Stage 3). The structure of the training could 
be “inreach” where the trainee travels to the trainer’s hospital with or without a patient, “outreach” where 
the trainer travels to the trainee’s hospital, “in-house” where the trainer and trainee are colleagues within 
the same hospital, or any combination of the above. Each training episode was assessed using a “Global 
Assessment Score” (GAS) form that was developed specifically for the programme (See below)2. GAS 
forms were completed by both the trainee and the trainer. This was to ensure that the progress of each 
trainee was monitored, and also to try and determine the effectiveness of the programme259. Once the 
trainee and trainer mutually agreed that the trainee had reached a satisfactory level of competence to 
perform left and right LCS independently, the trainee entered Stage 4, and submitted two video recorded 
resections for assessment. Should the assessment be successful the trainee would then be “signed-off” 
from the programme, and progress to perform resections independently, with continual audit of outcomes 
(Stage 5). 
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/-< Hypothesis and aims 
 
Despite a thorough review of the literature no clear cut guidelines were found as to how advanced 
laparoscopic surgery should be taught in terms of course attendance, training structure and content and 
also by whom. Furthermore there were no educational tools in existence that were suitable to objectively 
measure the teaching and trainee performance in ALS, particularly for consultant trainees within a 
national programme. 
The overall aim of this thesis therefore was to determine the training methods for advanced laparoscopic 
surgery, using laparoscopic colorectal surgery as an example. The primary aim of this thesis was to 
determine “how” the surgery should be trained in terms of educational theory and practically in terms of 
the training structure, training courses and environment using a grounded theory approach. The secondary 
aim was to determine “who” should be training it with respect to the trainer’s attributes, experience and 
necessary training. The tertiary aim was to develop means of assessing the training, the trainer and the 
trainee. The quaternary aim was to evaluate the NTP as a whole in terms of its design. The thesis 
structure is summarised below (Figure 10). 
 
Figure 10. Thesis structure 
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2.  DETERMINING THE EDUCATIONAL THEORY  
 
The aim of this chapter was to glean as much information as possible regarding training and trainers in 
advanced surgery and then attempt to order the data into more comprehensible and workable information. 
Having determined how such surgery should be trained, in terms of its structure rather than operative 
technique, it was then hoped that this could be related to an educational theory.  
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Despite a thorough review of the literature no clear cut guidelines were found as to how 
advanced laparoscopic surgery should be taught in terms of course attendance, training 
structure and content and also by whom. Furthermore there were no educational tools in 
existence that were suitable to objectively measure the teaching and trainee performance in 
ALS, particularly for consultant trainees within a national programme. 
The overall aim of this thesis therefore was to determine the training methods for advanced 
laparoscopic surgery, using laparoscopic colorectal surgery as an example. The primary aim 
of this thesis was to determine “how” the surgery should be trained in terms of educational 
theory and practically in terms of the training structure, training courses and environment 
using a grounded theory approach. The secondary aim was to determine “who” should be 
training it with respect to the trainer’s attributes, experience and necessary training. The 
tertiary aim was to develop means of assessing the training, the trainer and the trainee. The 
quaternary aim was to evaluate the NTP as a whole in terms of its design. The thesis structure 
is summarised below (Figure 10). 
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4-/ Interview qualitative study on teaching – trainee, trainer, educationalists 
2.1.1 Background 
Given that qualitative research methods are “advocated as the best strategy for discovery and exploration 
of a new area and developing hypotheses”, and that so little was known about training an advanced 
surgical skill, and in particular ALS, an interview study was carried out260. The aims were to determine:  
• the necessary qualities of a surgical trainer 
• the qualities of an expert surgeon  
• the necessary aspects of a training session 
• any “top tips”  
using a rigorous study design and comprehensive reporting 261,262.  
The decision to use interviewing to devise the data and later the items for the assessments was made for 
several reasons. Firstly there were no pre-existing tools that could be used for assessment of surgical 
teaching (See Section 1.2.4). Secondly, although focus groups (where a group of participants 
representative of the subject matter meet and discuss the topic through questions introduced by an 
independent moderator) are a useful way of generating themes, the list of potential participants was 
initially greater than 20, which is twice as many as deemed ideal. Furthermore, since so little could be 
determined from the literature, it was unknown what questions to create for the moderator. Thirdly, it was 
felt that clinically observing different trainers as a means of data generation would be both extremely 
time consuming and challenging to extract meaningful data whilst there was no true understanding of 
what the researcher should be looking for252. Semi-structured interviews, as opposed to unstructured or 
structured as there were some key questions that were necessary to try and answer for the NTP, but not 
sufficient to create a formal structured interview. 252, 263 It was acknowledged that in opting for a majority 
of telephone interviews that there were potentially going to be several disadvantages, compared to face-
to-face interviews. These include a difficulty in building rapport due to the “distance” created between 
interviewer and participant by the telephone, particularly when performing “cold-calling”, the loss in 
visual aids or body language and also the increased pressure for people to give an answer, which tends to 
be shorter. There is also no control over the interviewee to prevent them from “multi-tasking” during the 
interview. The quality of the data obtained can be questionable, particularly the sampling technique. To 
minimise these effects in this study, the participants were invited to participate, and the interview was 
organised at a time of their convenience in a quiet room. The benefits of the interview technique over 
face-to-face interviewing particularly pertinent here are that they are cheap and enable a geographically 
scattered sample to be enrolled over as short a time as possible.252, 264 
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2.1.2 Methods 
A post-positivist approach was adopted given that within this paradigm the knowledge that is created is 
“an approximate representation of the objective reality, despite the underlying truth never being captured 
perfectly through enquiry”265. Where possible no assumptions were made, except that the participants 
would have an opinion266, 267 The semi-structured interviews were performed by two interviewers266 
(Table 14).  
 Interviewer 1 Interviewer 2 
Credentials MD, FRCS MSc, MRCS 
Occupation Research fellow, consultant surgeon Research fellow, surgical trainee 
Gender Male Female 
Experience/training Face-to-face training on 
interviewing techniques from 
Professor of Surgical Education 
including pilot interview 
Face-to-face training on 
interviewing techniques from 
Professor of Surgical Education 
including pilot interview 
Table 14.  Interviewer personal characteristics 
The interviewers did not know the majority of the study participants prior to commencing the research 
project, except on occasion by reputation. Interviewer 2 had worked with four of the participants in the 
past. Each participant received information about the study aims and the background of either of the 
interviewers. Participants were selected through purposive sampling to help provide rich, relevant and 
diverse data268-270. Through purposive or judgmental sampling, those involved are chosen since they are 
thought to have some knowledge surrounding the subject in question. In this setting this might have 
included ability in the procedures, educational roles within medical schools or associations etc. The 
different non-probability sampling methods and their appropriateness for the application to this study are 
summarised (Table 15)252.  
 
Sampling method Description Applicability to study 
Convenience  Relies on available subjects – e.g. 
stop on street corner. 
No control over the representativeness of 
study. Difficult to generalise findings. 
Purposive/Judgmental  Sample based on the knowledge of 
a population and the purpose of the 
study. 
Useful where little known about a topic. 
However through selecting sample may 
inadvertently exclude others. 
Snowball  Technique used where members of 
a population are difficult to locate 
e.g. homeless people 
Sample expands on recommendations of 
new contacts from each participant. Not 
that applicable given that for this study 
subjects could be determined through the 
relevant literature and association 
websites. 
Quota  Units are selected into a sample on 
the basis of pre-specified 
characteristics. 
Not relevant to this study given that 
specific characteristics required were 
unknown.  
Table 15. Non-probability sampling techniques and the applicability of each to the study  
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Probability sampling was not relevant given that it is based on all individuals in the population equal 
chances of being selected. The interview was conducted by only one of the two interviewers, but on the 
occasion where both were present this was made clear to the participant. A research approach adopted 
was based on grounded theory (following Glaser’s viewpoint)7. The initial questions were developed 
from identified gaps within the literature, and a focus group from within the NTP educational committee. 
Each stage of the interview was explained to the participant, and all were audio-recorded and 
transcribed271. The majority of the interviewing and the transcription was performed by the author (SMW, 
interviewer 2) to enable increased familiarisation with the data and to minimise transformation272. All 
transcripts were double checked against the audio data by both interviewers for accuracy and a copy was 
offered to those participants who wanted it. N-VIVO is software that enables qualitative data analysis of 
text dense data (QSR international) 273. Using this programme, the transcripts were analysed by two 
analysers which facilitated the creation of “codes” (key points), “concepts” (group of codes) and 
“categories” (group of concepts)273. These are otherwise termed free nodes (codes) which are then 
grouped together into tree nodes (categorical framework).274 Consistency was determined using inter-rater 
reliability (!).  
 
2.1.3 Results 
Forty-five participants were invited to take part via e-mail. Only two failed to respond despite repeat e-
mailing. Of those who participated, semi-structured interviews took place over a ten month period, 
between 29 surgical trainers from different surgical specialties, 6 NTP consultant trainees, 4 senior 
surgical trainees who were all experienced in advanced laparoscopic surgery and 4 educationalists. The 
participants were from centres across England and included two Canadian surgeons who had extensive 
experience in devising training programmes and in teaching advanced laparoscopic surgery50 (Figure 11). 
They also included people with an expressed interest in education and additional roles to those of their 
clinical practice, such as former and current society presidents. At least one NTP trainer was interviewed 
from all except one training centre (Hull). The initial questions within the semi-structured interview were 
broadly: 
 
• What characteristics do you think make a good surgical trainer? 
• Do you think you have to be an expert to be a good trainer? 
• How do you go about training someone? 
• Any “top tips”? 
This range of sources ensured that different insights were gained, triangulation took place and prevented 
convenience sampling 269 (Table 16).  
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Figure 11. Locations of the different interview participants (and in addition one from East and West Canada) 
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Table 16. Interview participants demographic details. All, bar one (AU), were male. (*Ad = 
competent in advanced laparoscopic surgery 
Participant Speciality Ad* Level NTP? Educational interests? Area 
AA Colorectal N Consultant Trainee  London 
AB Bariatric Y Consultant   London 
AC Colorectal Y Consultant Trainer Deanery North East 
AD Colorectal Y Consultant Trainer  South West 
AE Colorectal Y Consultant Trainer Deanery Midlands 
AF Colorectal  Trainee   Surrey 
AG Colorectal Y Consultant Trainer  Midlands 
AH Colorectal Y Consultant  Undergraduate London 
AI GI Y Consultant  National board Canada 
AJ Colorectal Y Consultant Trainer  Oxford 
AK Colorectal  Trainee   London 
AL Gastroenterology  Trainee  
Educational degree, 
endoscopy training North East 
AM GI Y Professor  
National board, president of 
association of GI surgeons Canada 
AN Colorectal  Trainee  Educational degree North East 
AO Colorectal Y Consultant Trainer  North West 
AP Colorectal Y Consultant Trainer  Surrey 
AQ Colorectal Y Consultant Trainer Trust board North East 
AR Colorectal Y Consultant Trainer  London 
AS Gastroenterology  Consultant  
Educational degree, 
endoscopy training Wessex 
AT Colorectal N Consultant Trainee  North West 
AU Breast N Consultant  College tutor London 
AV General N Consultant Trainee Deanery North West 
AW Colorectal Y Consultant Trainer  South West 
AX Colorectal Y Consultant Trainer  North East 
AY General Y Consultant Trainer Society president South East 
AZ General N Consultant Trainee  Surrey 
BA Colorectal Y Consultant Trainer Educational degree South West 
BB UGI N Consultant   London 
BC Colorectal  Trainee  Educational degree Surrey 
BD General N Consultant Trainee  Wessex 
BE Colorectal N Professor  Society president Midlands 
BF Breast N Professor  Deanery, college tutor London 
BG Colorectal Y Professor  Deanery, college tutor London 
BH General N Professor  
Deanery, college tutor, 
society president North East 
BI Colorectal Y Consultant Trainer Deaner Wessex 
BJ Colorectal Y Consultant Trainer Deanery London 
BK Educationalist  Professor  Educational degree London 
BL Colorectal Y Professor Trainer Society president South East 
BM Gastroenterology  Consultant  
Educational degree, 
endoscopy training Wessex 
BZ Colorectal N Consultant Trainee  Midlands 
BN Colorectal Y Consultant Trainer  London 
BO Colorectal Y Professor Trainer 
Deanery, college tutor, 
society president Surrey 
BP Colorectal Y Consultant Trainer  Surrey 
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The interviews in the majority were performed over the phone and at a time of the participant’s 
convenience. Some field notes were made during the interviews to act as reminders for the interviewer to 
draw on interesting points made by the participant at an opportune moment, rather than immediately, so 
as not to interrupt the flow of the interview275. The questions were therefore developed as analysis cycles 
took place and emergent themes became evident. Sampling continued until “saturation” was achieved (the 
point at which the on-going analysis of new data is not producing any new insights relevant to the 
emergent theory)274. The mean length of interview was 17 minutes (6 min 08 sec – 42 min 28 sec), with 
the interviews getting progressively shorter over the duration of the study as less new information was 
produced.   
Both interviewers analysed the data, and derived themes. Using NVivo, free nodes were created, and 
using a constant comparative method of analysis, a framework was developed with excellent inter-rater 
agreement (Cohen’s !=0.92). Having established the 19 major themes, 263 tree nodes were attached to 
each, with 785 supportive interview extracts, and some examples are detailed below (Section 2.1.3.1-
2.1.3.3). The analysis process was verified by two psychologists trained and experienced in the use of 
NVivo. Having determined the major themes, these and the nodes were all printed out and separated and 
regrouped together into three Groups – A: characteristics, B: training technique, C: reflection – by a focus 
group (two interviewers, two psychologists, two educationalists) (Table 17, Figure 12).  These were then 
used to develop the next stages of the project, and investigated in more detail through different techniques 
thus ensuring further triangulation267. 
2.1.3.1  Characteristics (Group A) 
This group encompassed what makes a good/difficult trainee, a good/bad trainer/expert surgeon 
characteristics, trainee selection and expert surgeons as trainers. 
• Good/difficult trainee 
A “good trainee” was suggested to be someone who came to the learning environment prepared, 
motivated, open and flexible to new ideas. For example: 
AB: the trainee should have ability, there’s no point giving a trainer a dimwit to train because it just will not work. 
Er, the trainee should be available for training, so they should have time set aside so they come to that particular, er 
that training time…..and they should be open and flexible er to hearing about things. There are some trainees who 
are very fixed in their opinions no matter how much you speak with them they will not change their views and that’s 
not er consistent with being being er, having the ability to be trained. 
 
AE: I’ve got some stroppy trainees who want to do it all and they can’t do it, you have some trainees who are like 
sponges, and some consultants are like sponges in that they are grateful for you turning up and taking the time and 
they will listen to you. Er and take advice from you. 
 
AN: Enthusiasm, reliability, knowledge, um, willingness to learn, er, reliability, er, skills, operative skills, decision 
making, communication and team working, er, and ability to teach others as well I think.  
 
   76 
A “bad trainee” was considered to have the opposite of these characteristics, but also a lack of insight and 
other non-technical skills: 
 
AU: I think the hardest trainee to train is someone who lacks insight into their own abilities, or insight into the big 
picture of things and where they’re trying to go. 
 
AU:…people who lack who have bad communication skills and people who can’t speak to patients and people who 
bully the juniors, which happens often, and people who are bad with paperwork. 
 
AH: …but the people who are globally poor, right, they’re not so great clinically, they’re not so great 
communications, they’re not so great emotionally, they’re not robust people, they’re hands aren’t very good, I’m 
honest with them.  
 
AP: The difficult ones, the really really difficult ones are the ones who’ve got no insight and feel that they are good 
and they are capable and that me or whoever it is as a trainer is being unreasonable. That’s difficult. 
 
BB: Er, when they’re challenging er, people come with fixed views. I.E are non-receptive. People who either don’t 
listen or don’t hear, er, the advice that they’re given. Those who are over-confident, in their own abilities. Um, 
those who are erm, disrespectful to the theatre staff.  
 
 
 
• Good/bad/expert surgeon characteristics 
Characteristics for a good trainer included a combination of knowledge, patience, motivation to train, 
communication skills, technical ability and role model attributes. 
For example: 
AB: the surgical trainer er should be a master of the profession himself, before being able to teach somebody,. 
There’s no point having a trainer who is, you know, a dimwit….should be interested in actually er training as well… 
patient, er they should have a sufficient knowledge base….enthusiastic 
 
AE: I think it’s someone who understands the needs of a trainee. Is someone who … have the ability to breakdown 
the process the trainee is trying to learn to manageable chunks, and then can actually get that information over to 
the, over to the trainee. Is erm, well I suppose, what’s the word, erm, receptive to the fact that the trainee is, that 
you’re going to have different levels, so you can actually understand the level the trainee’s at, …… and accept that 
they are going to have bad days and that people learn at different rates. So having the ability to be able to 
determine exactly what the trainee needs, how that’s going to be delivered to them, and how they learn, and being 
patient.  
 
AI: I think you have to be a really good teacher. I think you have to want to be there. I think you have to want to 
teach, I have seen surgeons who are very good, who are very technical surgeons, and I’ve seen them operate and I 
may have suffered under them as a residents as happens when you’re a registrar when you just think well this guy 
would be a lousy mentor, just lousy, because he struggles with teaching, and you have to have an incredible degree 
of patience, because you’re often standing at the bedside, suffering through someone’s early awkward learning 
stages. 
 
AK: &1)(A18%- 0<1L&- /(.%- 9*'+(2'5- (.5- 0<15- &1)(A18%- 0<1L&- /(.%- 9*'+(2'- *28- H((9&- '<(+.- <*28&- 1==…81(&2L'-
9*2+,5-/(.%-,*7)5-,*7)+24-+2=76(2,(-
-
AL: So, you know, just sort of recapping, I think it’s important to do the stuff yourself, a) you can do the skill, be 
able to articulate in an understandable way with a dialogue between the two, um and then you’ve got to be, to have 
a huge range of skills available to demonstrate the skill, and then talk about the skill, as well as directing the 
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trainee, and also, lots of very sort of directive comments, in terms of the operation to those sortof very reassuring 
comments at the end, where we would just say nothing, and just watching the trainee. 
 
BK: Y-'<+2H-0<*'-)*H(&-*-4118-'.*+2(.-+&-&1)(A18%-0<1-=+.&'-1=-*77-+&-&(,6.(-(2164<-+2-'<(+.-102-'(,<2+\6(5-+2-
'<(+.-1025-*28-+2-0<*'-'<(%-H210-1.-,*2-81-'1-<*/(-&9*,(-+2-'<(+.-<(*8-'1-'<+2H-*A16'-'(*,<+24-'1-'<+2H-*A16'-
'(*,<+24-*28-21'-D6&'-*A16'-19(.*'+24]""-Because teaching about anything is going to have to start shining lights 
into the bits where you’re not particularly, you know people are going to start asking you about the difficult bits, 
and if you don’t yourself feel confident about the difficult bits, that may put you on the back foot and make it a 
difficult experience. 
 
BM: well I think that um I think that well I suppose what I would say there is the trainer ideally should have a lot of 
um emotional intelligence by which I would say that um they can um they can very readily identify with how the 
other person might feel. And, and really adapt the approach to that, okay 
 
BO: But it’s, I think erm, it’s a most difficult thing for a trainer. It’s very frustrating to watch something being done 
poorly, but actually you have to accept that a trainee is not going to do something perfectly, at the beginning. Um, 
but as long as its not detrimental to the patient, then you need to allow them to carefully proceed I think. 
 
There was some overlap between the characteristics identified for a good trainer as for an expert surgeon, 
however unsurprisingly there appeared to be more emphasis placed on being the “best”. There was also a 
more varied response with some thinking that it was related to research, to technical ability or to decision 
making. For example: 
 
AA: …fairly thorough, clinical and anatomical knowledge base. I mean an expert surgeon to me means getting the 
diagnosis right. The actual mechanics of the surgery are generally fairly straight forward, it’s about deciding which 
patient to operate on and what operation to do.  
 
AU: Well, I think an expert surgeon is someone who has seen and done almost everything, and can deal with any 
complication or situation that arises. 
 
AV: I mean we all know of people who’s opinions are fantastic, erm and you will always go to as a source of 
opinion, but you might not let them operate on you. 
 
BA: well, probably we can sit all afternoon discussing what is the definition of an expert, but if we skip that, and we 
just base it on the assumption um of what we um all accept in ourself and an expert is somebody you watch and 
inspires you.  
 
BE: …is the all round ability to do research, train, technical ability, good administrative ability, get on with people, 
do the politics, …. 
 
BN: An expert, an expert is somebody who, you know, somebody who just makes things look very easy, and very 
straightforward, basically. … with minimal economy of movement… and if there is a mistake or something not quite 
right or an error or something which is easily correctable, you know, which they can actually do in a situation 
which is alien to them very easily. And that’s the definition used by the fighter pilots as well. 
 
However, the overall opinion appeared to be that you did not necessarily have to be an expert surgeon to 
be able to train: 
 
AK: '<(.(-*.(-71'&5-71'&-1=-9(197(-0<1-<*/(-(P9(.'+&(-0<1-(.)-]"-Y-'<+2H5-Y-'<+2H-(.-Y-'<+2H-%16-0+77-<*/(-'1-<*/(-
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AN: I think they can be the same … erm but I know a lot of expert surgeons who can’t communicate.  
 
AS: So um, so no I think Joe Average laparoscopic surgeon may make an excellent trainer because he applies a 
framework, he has a fundamental understanding of it, he may not be the best in the world, but he’s very good at 
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training how to do something. Because ultimately your training is taking that individual to a level of competence, 
not a level of expertise. Expertise comes with practice. 
 
AU: I don’t think that all surgeons should be trainers. That’s the bottom line. I don’t think that expert surgeons, it 
makes no difference whether you’re an expert surgeon or not to be a good trainer, I don’t think they’re mutually 
exclusive, or that they fit together. 
 
BI: No. No I don’t think so, no I think there are some people who can’t train. I think they don’t have the skills, the 
time the patience or the inclination or the personality to train. I mean I think we should all strive to be trainers, but 
there are some people who are better at doing it that others, I mean there are some people who can train who are 
simply brilliant, and there are some people who just simply shouldn’t be allowed to.  
 
BO: An expert is someone who’s clearly operating independently, and proficiently, erm, with good results, um or 
good audited outcomes. I don’t think it has any bearing on their ability to teach.  
 
2.1.3.2 Training technique (Group B) 
Within this group fell the themes case selection, training session structure, ideal training session, 
independent practice, training with a colleague, training relationship, training technique, difficulty of 
procedure, top tips, trainee/NTP trainee preparation for theatre session, mentoring programme. 
 
• Trainee/NTP trainee preparation for theatre session/mentoring programme 
There were mixed feelings demonstrated regarding the necessary preparation prior to commencing 
operating for both normal surgical trainees and for those within the NTP. Some interview participants 
were adamant that courses were an essential part of the training structure, whereas others advocated that 
simply familiarity of the procedures and understanding and knowledge of the anatomy was sufficient. 
Some of the potential challenges of developing a training programme were also highlighted. For example: 
AA: I think that an immersion course is an excellent way to get someone started, because you get this huge amount 
of experience concentrated into a very short time. 
 
AM: I’ve tried to make or impress a couple of times is that er, you know, you go to a 100 day courses you know 
sitting in an auditorium and watch live surgery, the usual outcome of that is absolutely nothing. The usual outcome 
that will come out of that is that the surgeon that has attended that course says wow I really need to learn how to do 
this. And that’s it.  
AC: well, they need to see the procedures being done, working on the cadaveric model would make them ready, how 
to retract, when to retract, how much force to use, that can all be practiced on the cadaver 
 
AP: simple things like stacking sugar cubes, and as a starter suturing, all those tasks which are all fairly standard 
on the training courses can be practiced, and I actually encourage the trainees, before they actually start on our 
laparoscopic programmes to do as much as they can as all those sort of things can be learnt beforehand. 
 
BI: I don’t expect them to have been on  any courses, I expect them to have, to be familiar…know the steps and if 
possible have seen some videos, but that’s it. 
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BB: are you going to ask me how I would train a stranger, because I don’t believe in it, I think, I would find that 
very difficult, because I wouldn’t know anything about the background of that person, I wouldn’t know anything, 
they would come from scratch, and I would spend much longer assessing their knowledge, their skills, their basic 
surgical skills, erm, and, and it would take, two or three times as long to cover the ground. 
 
 
• Case selection/difficulty of procedure/top tips 
Again the interview participants were divided on their opinion as to whether or not cases should be pre-
selected. However, the disease processes and procedures perceived to be difficult were swiftly 
determined. For example: 
AI: The first thing is if you try and be selective, in other words try and cherry pick the cases for a trainee, well, you 
know exactly what’s going to happen – there’ll be two good cases every year. So that can’t work. So we learn very 
early on that the numbers don’t work. You can’t try to predict the perfect case.  
 
AP: I think any case can have an element of an element of training in it and it will depend upon the experience of 
the trainee as well…..but there is something you can train on every case, it may not be the whole case, but there’s 
something to be used for training on every case. 
 
AM: first impressions are very important, and early success is very important, especially with a challenging 
operation…So I generally try to pick er and try to recommend that they pick the easy cases to start with, so that they 
can build confidence so that they can understand the procedure and the anatomy. 
 
AC: I think for beginners recognizing the initial plane and identifying the ureters is difficult but once they get a bit 
more advanced then the difficult areas are taking off the splenic flexure and doing pelvic dissections. 
 
AG: Difficult pathology, inflammatory, a lot of the benign conditions, diverticular disease, colovesical fistulas, and 
inflammatory bowel disease and Crohn’s disease are quite often some of the most challenging cases  
 
AC: Again it’s retraction using the right retractor, going about it in the right direction, and using your assistant 
properly 
 
BN: the key thing is the set up of the patient is critical. I think it is positioning, orientation, giving the, I mean once 
your set up, once the operation is set up, once the operation is set up properly it is actually quite straight forward to 
do.  
 
 
• Training session structure/ideal training session 
Approaches to each, and the interviewee’s concept of an ideal training session tended to vary, 
demonstrating a lack of a previously proven standard set up. For example: 
AE: we have a training meeting um we’ll sit down and work out who we both are, what what, the trainer, first of all 
I’ll find out what the trainee’s done to start with, what level of experience that they bring to the job, erm, and go 
through what they’ve done, how confident they are doing it, what level of training they’ve had previously, and 
whether they’re happy performing procedures on their own or whether they want to be supervised. …. what they 
would like to get out of the job and where they see themselves at the end of the job, and what their goals are, and 
then we’ll sit down and work out between us, or I will then tell me what is available, in the job that they’re about to 
start upon, and we’ll work out between us a joint sort of educational agreement. 
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BK: I think a very useful thing which which quite often doesn’t happen is to actually find out from the trainee what it 
is that they would like, what it is that they are expecting or hoping for, um, what they feel they could get out of the, 
or what they would like to get out of the operation, if you like.  
 
AF: I’d still very much see surgery as an apprenticeship to be honest, I don’t really hold to this idea of you know 
learning skills. I mean it’s fine yes you can learn, you can look and learn how to do something, but that’s not, that’s 
not what surgery is about, you know, it’s about problems that occur, and how, you know, how to get round those, 
nothing’s straightforward, you know things don’t go according to plan all the time, and you learn just as much 
sometimes from people who you think do things badly as from people who do things well, and you know, you can 
just see well okay, that’s the way you do it, um, but I think I know a better way, and I’ve seen it done better. 
 
AG: Well I think it’s having a structured way to teach which comes back to breaking each procedure into steps ergh 
I think that’s important, I think that it’s easier to teach that way. 
 
AL: you’ve got to create the right atmosphere to learn in, and that’s partly to do with how you pitch the teaching, 
but it’s also about the the atmosphere you create and I think the other thing is about …. meeting people’s needs 
 
AQ: I go to their environment, so they don’t come to me, so that makes them comfortable – I’ve always done that 
 
BA: because I’ve done  research I’m very very structured, I tell them exactly, I classify the operation tasks and 
subtasks, so even my trainees he know exactly what the operation consists of. There are four steps and each one has 
four parts. For example, they know exactly what is in them, and every time I do exactly the same. 
 
• Training technique 
The same appeared to be the case for the actual training technique with some interview participants 
suggesting a running commentary and a very “hands-on” approach, and others actively reducing verbal 
input and intervention unless patient safety became a concern. 
AA: I tend to comment on what they’re doing as a sort of fairly  irritating running commentary, you know, if I think 
they’re dissecting in the right plane I’ll say that, you know, that’s good keep going, that’s good keep going, and that 
sort of thing…  
AB: I very much believe in the premise that you learn from making mistakes and er the more mistakes you make, the 
more you learn, some mistakes are avoidable, they’re errors in judgement and those can always be avoided, ….In 
an ideal situation your trainee should be trained to not only can they perform the index operation, but they can also 
look after any intra-operative complications that happen. 
 
AD: I think when people start with you, they want reassurance with every step….the stress level is high up on the 
screen. Everybody can see what you are doing. And that’s why it makes it.. to me it makes it interesting and 
fascinating but it also makes it ...sort of raises the stake a bit, ...you are exposing yourself to everybody else,. So it is 
in some ways it needs concentration for every step we do, to begin with.  
 
AH: I even have at some times had a laser pointer with me and I’ll sit on a stool and I’ll point at the screen with the 
laser pointer, and I will show them and I will say there, and it’s interesting what some people you know, understand 
by the term there. You know, when I put a dot on the screen and I say there I mean there exactly where my bloody 
dot is, not around it, you know. 
 
AI: Um, so if I feel that I probably wouldn’t do something this way but I don’t really feel like it’s a problem and I 
also feel like I can bail them out if it doesn’t really go to plan, I’ll let them go. Because I’ll think that they’ll have to 
go down this road for another few minutes and then I think they’ll figure that I’m right, and they’ll probably see that 
it’s a mistake. But if it was something that I felt was completely inappropriate, absolutely dangerous, then I would 
have to ask them, and elevate my language and say, this is the wrong thing to do, I think it’s dangerous and you 
need to stop….. 
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AM: Because when you are teaching an open operation, er you know, we have the sewing machine phenomena, I 
don’t know if that metaphor translates across the Atlantic, but certainly we joke with our residents that they’re 
doing surgery when we are training them, when in fact what we are really doing is handing them the scalpel and 
moving the patient underneath them. 
 
AM: I actually do break it down into steps and as a matter of fact I even, even before we start the surgery, I 
personally am a bit believer in mental imagery. I do that myself – I don’t mean to make it sound that dramatic but I 
think to a certain extent we probably all do that. But before I start any given operation I actually spend some time 
the night before or the morning of thinking about the procedure and thinking about the steps of the operation and 
how I see it proceeding in that particular patient and I try to get the surgeons I’m training to engage in that same 
thing as well.  
AY: I mostly don’t actually scrub up, I stand literally right behind people and watch the monitors and say, I 
wouldn’t do that if I were you, or left a bit or right a bit, or take a bit more there, or use the instruments differently, 
erm, let your shoulders go, that sort of thing, without actually doing it.  
 
BL: Um, probably not talk too much, because I think people, they’ve got quite a lot to concentrate on, and 
if you’re rabbiting away the whole time they’re there to get the information out of if you see what I mean, 
without too much going on. 
 
BN: I’m quite laid back about how people do it as long as they do it in a safe way, um, you know, er, I 
think it’s the flow and tissue handling are the key things, er in terms of the steps of the operation, um 
rather than doing everything in a didactic manner. 
 
• Training relationship/training with a colleague 
The setup of the NTP was potentially going to be different given the training relationship was not in the 
usual “master-apprentice” set up, but instead peer-to-peer and in some cases even a more junior surgeon 
teaching a more senior professional. The participants described different coping mechanisms and insights 
into the training relationships. For example: 
AE: And I will at that point also say to them, look, I know you’re a consultant colleague, but, if I think you’re doing 
something ridiculously stupid, or you’re going to injure something I will just stop and tell you to stop. I expect that 
when I say stop, you stop and don’t go oh it’s alright 
 
AM: It’s a personality thing as well which goes back to one of the original questions you asked me which was if I 
think they’re going to be difficult to work with then I won’t work with them. 
 
AI: but that’s an understanding – we’re two surgeons but in the operating room on this day, I’m the teacher and 
you’re the student and you’re just going to have to accept that, and if it’s a constant debate then it would be hard to 
teach 
 
AJ: Y-<(&+'*'(-'1-(/(2-&*%5-A6'-%16-H2105-'<(-8+==(.(2,(&5-'<(-1'<(.-A+4-8+==(.(2,(&-*.(-+2-'<(-&('-695-0(77-01.H+24-
0+'<-,12&67'*2'-,177(*46(&-*28-'<(-.(7*'+12&<+9-+&-*-A+'-8+==(.(2'-*28-(.5-6)5-%16-H2105-%16L/(-41'-'1-A(-9.(''%-
2+,(- '1- '<()…Y- H210- '<*'-0(- *.(- *A&176'(7%- 2+,(- '1- 16.- .(4+&'.*.&- 1=- ,16.&(5- A6'- +'L&- \6+'(- '.+,H%"- ^16L/(- 41'-
9(197(-0<1-,1)(-0+'<-'<(+.-1025- '<(+.-102-,*.((.&5- '<(+.-102-9.*,'+,(&5-*28-*4*+2-0<(2-%16-41-'1- '<(+.-102-
<1)(-+2&'+'6'+12&5-0<+,<-0(-812L'-81-*-71'-1=5-A6'-0(-81-+'-*-7(*&'-#W>-'+)(&-+2-'<(-&+P-)12'<-9(.+185-+'L&-+)91.'*2'-
'1-)*H(-'<()-=((7-9*.'-1=-&1)('<+24-'<*'-+&2L'-'<.(*'(2+24-'<*'-)*H(&-'<()-=((7-,1)=1.'*A7("-
 
AQ: You have some people who believe they’ve established ways of doing it and you’ve got to negotiate. You can’t 
risk bringing the surgeon down and saying you do it my way or no way. You just got to persuade people that they’ve 
asked for help, and that therefore so they wish to take it etc, and normally you can get round those slightly difficult 
areas. What is difficult is if a consultant persistently makes the same errors and you try to remediate them and they 
continue to make them, that can make for quite an awkward situation. It takes tact and not being didactic and trying 
to persuade them not to do it.  
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AQ: And that’s why a lot of areas like the RAF or the military, you don’t have peer-to-peer training, because it’s 
regarded as inefficient. Because it can, it can generate those kindof er issues.  
 
BH: trainees come in all shapes and sizes and levels of experience and I think the essential thing in the trainee-
trainer relationship is that they have to understand where each is coming from. 
 
BK: And the problem is of course when the power stuff gets in the way, or when people are feeling defensive or all 
those things and that can really poison the teaching relationship. 
 
BM: I’m sort of very very mindful of where they might be and we spend some time initially really building up a 
relationship so that we can then move to the next level. 
 
AH: You need to make it friendly, you need to keep them on a level, they’re a colleague, you ‘re not going to 
deliberately ask them questions which are traps, you’re not going to deliberately make them look foolish or stupid, 
also, you want to try and invite them in on the process. 
 
 
• Independent practice 
The question of how to judge when a trainee has reached a suitable level of proficiency to be deemed 
competent for independent practice was again answered in different ways. For example: 
AI: So I guess it’s a smoothness of action, it’s comfort with the two hands just seem to move really as a coordinated 
set of instruments, um and they can get themselves, and I guess the final thing is they get themselves out of little 
jams or little difficulties.  
 
AQ: Er, you can tell by a combination of things. You can tell by the fact that they plan the operation well, they 
choose their appropriate steps and they’ve given the operation some thought, then, it’s how they execute the 
operation, if they do it, and execution in terms of good movements, spare movements, lean operating, coming to the 
right place at the right time, good use of instruments, etc. Er, and that they deal with each step of the 
operation…that they do each of those with confidence, …., in a reasonably short period of time. If they do that then 
I think they’re ready for action, they’re good to go. 
 
BF: I think it’s the way, the way the trainee discusses the operation. I think it’s the way the trainee handles the 
situation in theatre, taking charge of everything…talking through with everybody about the preparation and then, 
where are you going to make an incision 
 
2.1.3.3 Reflection (Group C) 
This group included the theme feedback. 
AS: Are you joking? Yeah we have a feedback session! … if you’re doing skills training, some of that feedback 
occurs in a dynamic way, so it occurs whilst you’re actually training. We call that instruction….at the end of the 
training episode, ideally, in the ideal situation, there should be be some, er, some some formal feedback process. 
 
AJ: _(-812L'-*,'6*77%-'*H(-!C-)+26'(&-16'5-)*%A(-0(-&<1678-81-'<*'5-6)5-0(-,(.'*+27%-'*7H-*A16'-+'"-U28-Y-46(&&5-
%16-H2105-0(-'*7H-*A16'-+'-'<.164<-'<(-,*&(-*&-0(775-0(-81-*-71'-1=-'*7H+245-0<+7(-0(L.(-81+24-'<(-19(.*'+24"-Y'L&-
21'-7+H(-&+''+24-%16.-8.+/+24-'(&'5-%16-H2105-0<(.(-%16-*.(-6&(8-'1-&1)(12(-0<1-+&-21'-*7710(8-'1-&*%-*-01.8-'1-
%165-&1-'<(.(-+&-/(.%-)6,<-*-71'-1=-,<*'-*&-0(-41-'<.164<"-U28-Y-46(&&-0<*'-0(-81-'<(2-+&-'1-.(=7(,'-A*,H-12-+'"-
 
AN: I think er the problem is that there that people are becoming allergic to that in that the what did you do badly, 
rather people get their noses up a bit because they’re so bored of hearing it. I think as long as the feedback is er, 
delivered in a honest and um sensible way, and constructively it doesn’t have to follow that rule. It’s good if you’ve 
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never learnt to give feedback before, but the new generation of doctors should be able to give feedback, it’s just 
you’ll end up a bit like being over-whelmed  
 
BG: No, I don’t really. I mean I know the argument for it and things but to be honest I don’t. Not in to debrief of 
their technical operating. I tend to give them a debrief while they’re doing it….. Oh, my short term memory is no 
longer good enough. By the time we get to the end of the operation if there was something I wanted to mention and I 
hadn’t mentioned itI probably would have forgotten. 
 
BJ: …so at the end of it I think you’ve got to have some form of summary communication about how they’ve 
progressed, about how they’re going to change on the next occasion.  
 
BM: But I think there is also a culture to deal with that machoness and robustness that’s within surgery that doesn’t 
help , and um,  I think the first course is the behavioural trend of accepting that this will help the individual. I think 
the trainer needs to be convinced that um that they’re going to benefit from self-reflection, so there’s an attitudinal 
behavioural thing there.  
 
BO: Having a debriefing session er, I think is most helpful in the situations where it hasn’t gone very well, they’ve 
got very flustered, and actually you’ve just had to take over and finish the operation in a calm fashion and then take 
them out of that stressful environment and have a chat with them. I think that’s helpful. You don’t need that with 
everybody, and I think that every trainer-trainee  interaction is different.  
 
 
 Major theme Number of 
tree nodes 
Tree nodes Participants Group* 
What makes a good 
trainee? 
17 Ability, available, communication, enthusiastic, friendly, generates time to be taught, humility, 
knowledge, minimise distractions, motivated, open minded, reliability, teach, team work, want to 
be trained, fulfils their side of the bargain. 
AB, AK, AN, AS, AU, BE, BH, BZ A 
Case selection 4 Able to train from every case, pre-selection, (laparo)scope everyone. AA, AD, AI, AJ, AM, AO, AU, AZ, 
BG, BH, BI, BZ 
B 
Good/bad trainer 
characteristics 
71 Ability to stand up to people, adaptable, align agendas, approachable, attitude, authority, bad 
trainer, breaks down procedure, calm, case volume, communicate, competent, confidence, 
consciously competent, consistency, contacts, create learning environment, deal with 
complications, decision making, demonstrates, determines baseline, dialogue, emotional 
intelligence, empathy, enthusiastic, establishing learning agreement, experience, facilitate the 
operation without taking over, flexible, global management of patient, good at enhancing 
feedback, holistic approach, honest, insight into what makes a good consultant, interested in 
teaching, interpersonal skills, knowledge, language, lead by example, listen, master of the 
profession, motivated, one-to-one, patience, patient, focussed, perceptive, personality, pitch 
teaching, preparation, present, rapport, re-evaluates, reassures, role model, scaffold, seek feedback, 
self-reflects, sets environment, sets up people’s expectations, supportive, time to train, trainer 
teacher training, training technique, understand trainee’s needs, understanding, verbal practice, 
zone of proximity, non-threatening. 
AA, AB, AC, AD, AE, AF, AH, AI, 
AJ, AK, AL, AM, AN, AO, AP,AQ, 
AR, AS, AT, AU, AV, AX, AY, AZ, 
BB, BC, BD, BE, BF, BG, BH, BI, 
BJ, BK, BL, BM, BO, BP, BZ 
A 
Training session structure 13 Aligning agendas, assistance, baseline ability, complications, learning objectives. More senior 
trainee, trainer prepares, training agreement, verbal discussion before trainee starts operating, 
verbal practice for trainee before a case, what trainee has done before, when can a trainee start 
operating. 
AA, AB, AC, AD, AE, AF, AG, AH, 
AI, AJ, AK, AL, AM, AN, AO, AP, 
AQ, AR, AS, AT, AU, AV, AW, AX, 
AY, AZ, BA, BB, BC, BE, BF, BG, 
BH, BI, BJ, BK, BL, BO, BP, BZ 
B 
Ideal training session 7 Allows for training, competent trainer, don’t overload the list, minimal distractions, sets up 
environment, time. 
AA, AB, AJ, AS, AU, AZ, BO B 
Independent practice 24 Appropriate choice of patients, competency and attitude, confidence, correct themselves, deal with 
complications or challenging patients, experience, exposure, familiarity of steps, frustrated that the 
trainer there, holistic view of problem, honest, hurdles, insight into ability, instrumentation and use 
of the non-dominant hand, knowledge, preparation, progressing, ready for independent practice, 
reduced verbal support, take over, think independently, thinking ahead, logical thought process. 
AB, AG, AI, AJ, AM, AO, AP AQ, 
AT, AU, AY, AZ, BB, BC, BD, BF, 
BG, BH, BI, BJ, BL, BN, BP 
B 
Training with a colleague 3 Benefits, disadvantages. AA B 
Feedback 10 During case, feedback after case, feedback and assessment of nontechnical skills, future plan, 
global goals, on going feedback positive reinforcement, on going feedback running commentary, 
Pendleton’s technique, reflection. 
AA, AE, AF, AG, AH, AJ, AK, AL, 
AM, AN, AQ, AS, AT, AU, AV, AX, 
AY, AZ, BA, BB, BD, BE, BF, BG, 
BH, BI, BJ, BK, BM, BN, BO, BP, 
BZ 
C 
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Table 17. Tree nodes affiliated to each major themes, with participants’ interview sources referencing them.  *Group A= Characteristics, Group B= Training 
technique, Group C= Reflection 
Major theme Number of 
tree nodes 
Tree nodes Participants Group* 
Expert surgeon 
characteristics 
39 3D awareness, academic, capable, care in the operating theatre, communicate, confidence, 
consciously competent, consistency, conversion, decision making, delegation, experience, 
foresight – surgical radar, forward planning, good outcome data, gravity, insight, inspirational, 
knowledge, managing money, people management, research, resilience, retraction, role model, 
safe, salvage situation, set up, step back, strategy, technical ability, the best in the field, timely, 
train, unconsciously competent, visionary, when to operate.  
AA, AB, AC, AD, AE, AF, AG, AH, 
AI, AJ, AM, AN, AO, AP, AQ, AS, 
AT, AU, AV, AW, AX, AY, AZ, BA, 
BB, BC, BE, BF, BG, BH, BI, BJ, 
BK, BL, BN, BO, BP 
A 
Training technique 27 All aspects of surgery, break procedure down into steps, coaches, confidence, consistency, crack 
on, demonstration, dialogue, different approaches, directive, establish relationship, lack of 
progression, mental imagery, minimise constant interruptions, other considerations - regarding 
team, set up, equipment, - poor training technique, positive outcomes, reassurance, rigorous, safe, 
scaffold, set formula, set up, simplified training, struggle, team approach. 
 AC, AD, AF, AG, AH, AI, 
AJ, AK, AL, AM, AN, AO, AP, AR, 
AW, AX, AY, BA, BB, BC, BD, BG, 
BH, BJ, BK, BL, BN, BO, BZ 
B 
Difficulty of procedure 14 Anatomy, conversion, disease process, identifying the ureters, intra-corporeal anastomosis, patient 
factors, pelvic dissections, plane identification, set up, splenic flexure, support and back up from 
the team, transverse colon, vessels. 
AC, AD, AG, AI, AJ, AM, AO, AP, 
AW, BA, BL, BN, BO, BP 
B 
Top tips 6 Bulky tumour, patient positioning, pelvic dissection, splenic flexure, training. AC, AG, AJ, AO, AW, BL, BN, BP B 
Difficult trainee 3 Peer, problems. AE, AH, AI, AM, AP, AQ, AU, AX, 
AY, BC, BF, BG, BH, BJ, BK 
A 
Trainee preparation for 
theatre session 
6 Knowledge, knowledge of the disease, knowledge of the patient, knowledge of the procedure, 
simulation. 
AB, AO, AP, AV, AY, BE, BF, BG, 
BI, BJ 
B 
NTP trainee 
preparation for theatre 
session 
6 Courses, establishing ground rules, learning agreement, simulation, training structure. AA, AC, AE, AG, AJ, AM, AO, AV, 
AW, AX 
B 
Training relationship 3 Hierarchical, peer-to-peer. AE, AH, AI, AJ, AL, AM, AP, AQ, 
AS, AT, AV, AX, Y, AZ, BA, BC, 
BD, BF, BG, BH, BI, BJ, BK, BM, 
BO, BZ 
B 
Mentoring programme 4 Negatives, positives, structure AA B 
Expert surgeons as 
trainers 
5 No, yes, unable to impart the information, limited expertise in one technique AA, AE, AF, AK, AL, AN, AP, AQ, 
AS, AT, AU, AV, AX, AY, AZ, BB, 
BC, BD, BE, BF, BG, BI, BJ, BK, 
BM, BO, BZ 
A 
Trainee selection 1   A 
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Figure 12. NVivo example of different excerpts of participant interviews allocated to a tree node, and below selected part of “AFs” interview transcription pertaining to the 
tree node “bad trainer” 
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!"! Adult learning theory “best fit” 
2.2.1 Background 
The different teaching theories for adult learning have been discussed in some detail in the introduction 
(Section 1.2.3). The exact teaching theory that can be applied to the teaching that takes place during 
learning advanced laparoscopic surgery is not known. Although there appears to be some overlap with 
most of the different adult education theories, the most fitting theory from the literature searches for 
learning a complex surgical skill appears to be “cognitive apprenticeship”, given that the Halstedian 
model has been out-dated, and the other models appear too simplistic (Section 1.2.3). This model allow 
for the fact that the process of learning ALS is complicated, multi-layered, and involves not only the 
technical task itself, but also skills of judgement, decision-making and understanding. A key paper 
regarding cognitive apprenticeship was produced by Collins, Brown and Newman8. This study created a 
framework of four dimensions that constitute any learning environment: content, method, sequence and 
sociology. Each dimension then has associated characteristics, and the authors applied this framework to 
teaching reading, writing and mathematics. Through a thorough literature search this framework appeared 
to be the most suitable for teaching such advanced practical skill. What seemed especially fitting with this 
framework rather than other adult learning models (Section 1.2.3) was that the aspect of “situated 
learning” was included8. Given that teaching within the NTP mentoring sessions was organised to take 
place within the operating theatre rather than isolated from the real environment, it was imperative that 
this be addressed when finding a suitable model. 
The aims of this study were to determine if any interview data regarding training surgery mapped onto the 
“Collins framework of cognitive apprenticeship” (framework), and the expert opinion regarding an ideal 
training session in ALS, and whether this too followed the theory of cognitive apprenticeship  
2.2.2 Methods 
Interview transcripts already created from a previous study (Section 2.1) were analysed, and, where 
possible, data, which supported different characteristics within the four dimensions of the framework, 
were extracted. To clarify terms used within the framework, “strategic knowledge” can be defined as “the 
tacit knowledge that underlies an expert’s ability to make use of concepts, facts, and procedures as 
necessary to solve problems and carry out tasks”, and “Heuristic” refers to using experience-based 
techniques for problem solving, learning and discovery8. The allocation of interview excerpts was 
reviewed by an expert panel (two psychologists, three educationalists, two surgeons). In this process the 
items that had been loosely put into the framework by the two interviewers were checked, discussed, 
reorganised and added to from the interview transcripts until consensus was reached. Using Group B and 
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C items (Section 2.1), a 122 item questionnaire was developed. Within this questionnaire each item was 
created directly from a NVivo node. Different formats of the questionnaire were reviewed by a 
psychologist, a surgeon and an educationalist to ensure that the items were “interpretable” – each was 
checked for ambiguity, double-barrelled meanings (i.e. where two questions are posed within one item), 
jargon, value-laden words, positive and negative wordings, and brevity252. Having decided on the items, 
and the questionnaire design, the form was piloted amongst a group of researchers to check the ease of 
completion. From the first interview, to the creation of a questionnaire that was agreeable, represented 
approximately ten to twelve months of work. Members of the NTP educational committee were asked 
through e mail communication, to provide their opinion, using a 7-point Likert scale, as to the frequency 
to which each item should occur to provide ideal LCS training (1= never, 2= very rarely, 3= rarely, 4= 
unsure, 5= occasionally, 6= frequently, 7= very frequently). A 7-point scale was decided upon to 
minimise “end-aversion” bias252. 
2.2.3 Results 
2.2.3.1 Interview analysis 
43 interview transcripts were analysed. Of the 18 different characteristics within the four groups of the 
framework, supportive data was found for all but one – “exploiting competition”, (94% agreement). This 
suggests that the theory of cognitive apprenticeship fits the educational process of training advanced 
surgery. Some interview participants also demonstrated their understanding of addressing the “Adult 
Learning Principles” (ALP) before even starting a training session. For example,  
AE: we have a training meeting um we’ll sit down and work out who we both are, what what, the trainer, first of all 
I’ll find out what the trainee’s done to start with, what level of experience that they bring to the job, erm, and go 
through what they’ve done, how confident they are doing it, what level of training they’ve had previously, and 
whether they’re happy performing procedures on their own or whether they want to be 
supervised…(demonstrates that this trainer is aware that adult learners like to be involved in diagnosing their own 
learning needs) 
 
 AE: …. what they would like to get out of the job and where they see themselves at the end of the job, and what 
their goals are….(again showing learning needs, creating their own learning objectives and encouraged to identify 
resources available to them in this particular placement and how to devise strategies for using them to accomplish 
their objectives) 
 
AE:…and then we’ll sit down and work out between us, or I will then tell me what is available, in the job that 
they’re about to start upon, and we’ll work out between us a joint sort of educational agreement. (again 
demonstrates an agreement between trainer and trainee as to what the learning objectives are and how they are 
achievable in this placement) 
This is added on as an extra section to the bottom of the framework (Table 18). 
2.2.3.2 Questionnaire study 
All 11 surgical members of the educational committee outside of the Imperial Group completed the 
questionnaire. One was also an educationalist. All of the committee were deemed to be expert 
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laparoscopic colorectal surgeons having completed over 500 cases, and 6 of which were pioneers of the 
procedure within the UK. There was quite a dichotomy of opinion of how frequently some of the 
different training points should happen, with several items having a S.D. of more than 2 (e.g. item 114 
“watch trainer for a period of time before start operating” (mean 4.9, S.D. 2.1), item 77, “keep trainee 
within their comfort zone” (mean 5.3, S.D. 2.1)). 59 items were rated >6 (i.e. should occur frequently) 
(Table 19). Interestingly for these items the S.D. was only greater than 1 for 1 item (item 88, “increase the 
difficulty of tasks as the trainee develops” (mean 6, S.D. 1.1)). All items could be placed within the 
framework. Again the only item within the framework which had nothing attached to it was the 
contentious item – exploiting competition (Table 19).  
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Content 
Model category Descriptor of category Examples of 
interview 
participants 
supporting data 
Items scoring 
>6 
Domain 
knowledge (C1) 
The codified knowledge of the discipline – e.g. found 
in text books  
AB, AY, BI, BJ 71, 74, 69, 70, 
82 
Heuristic and 
problem solving 
strategies (C2) 
The “tricks of the trade” used by experts  AC, AD, AG, AJ, 
AO, AW, BN, BP 
64, 65, 104, 105, 
118 
Control strategies 
(C3) 
How to use the various heuristic (or knowledge 
based) problem solving strategies at their disposal 
AB, AD, AF, AG, 
AH, AI, AP, AZ, 
BI, BO, BZ 
64, 66, 71, 92, 
98, 104, 105 
Learning 
strategies (C4) 
Strategies for learning any of above AD, AH, AI, AL, 
AM, AP, AR, 
BA, BJ, BL, BK, 
BN, BO 
14, 102 
Methods of teaching 
Model category Descriptor of category Examples of 
interview 
participants 
supporting data 
Items scoring 
>6 
Modelling (M5) The trainer carries out the task so that the trainee can 
observe the processes involved in performing the 
task. It includes externalising the usually internal 
cognitive and metacognitive processes 
AB, AC, AF, AH, 
AI, AJ, AK, AM, 
AN, AO, AR, 
AV, AW, AY, 
BA, BB, BE, BF, 
BI, BJ, BL 
69, 70, 71, 74, 
82 
Coaching (M6) Consists of observing the trainee whilst they perform 
the task and providing interventions to move them 
towards expert performance  
AG, AH, AI, AL, 
AM, AN, AO, 
AP, AR, AW, 
AX, BB, BF, BI, 
BJ, BL, BZ 
30, 79, 94, 60, 
97, 53, 72, 98, 
99 
Scaffolding and 
fading (M7) 
The supports the trainer provides to help the trainee 
carry out the task. The trainer carries out the task 
parts that the trainee cannot manage. The trainer then 
fades (the amount of input he gives) as the trainee 
progresses 
AB, AC, AF, AG, 
AH, AI, AK, AM, 
AP, AT, AV, 
AW, BB, BH, BJ, 
BL, BP 
93, 54, 79, 92, 
94, 4, 38, 98, 99, 
100, 35, 36, 59, 
91, 37, 90, 96 
Articulation (M8) Any methods of getting the trainee to articulate their 
knowledge, reasoning or problem-solving processes 
in a domain 
AE, AI, AR, BI 29, (33, 34), 61, 
62, 36, 60, 66, 
32, 106, 85 
Reflection (M9) Enables trainees to compare their own problem 
solving processes with others. It is enhanced by 
techniques that allow “replay” of performance   
AA, AE, AF, AG, 
AH, AJ, AK, AL, 
AM, AN, AP, 
AQ, AR, AS, AT, 
AU, AV, AX, 
AY, AZ, BA, BC, 
BE, BF, BH, BI, 
BJ, BK, BM, BN, 
BO, BP, BZ 
21, 29, 14, 39, 
102, 1, 98, 106 
Exploration 
(M10) 
Involves pushing students into a mode of problem 
solving on their own 
AM, BH 92, 98 
Sequence of teaching 
Model category Descriptor of category Examples of 
interview 
participants 
supporting data 
Items scoring 
>6 
Increasing 
complexity (T11) 
Construct learning environment so that more and 
more processes needed for expert performance are 
required as the trainee progresses 
AM, AP, AT, BB, 
BI, BL, BO, BZ 
(27, 31), 120, 
88, 50, 92, 39, 
59, 90 
Increasing Constructing learning environment so that a wider AM, AP 92, 39, 59, 66, 
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diversity (T12) range of strategies or skills are required – gives the 
trainee a chance to understand appropriate 
application 
121, 48, 90 
Global before 
local skills (T13) 
Links to scaffolding – allow trainee to apply skills 
before asking them to also generate the skills needed 
to do the task or part task 
AB, AI, AK, AM, 
AO, AP, AT, 
AW, AX, BB, 
BF, BI, BO, BZ 
118, 94, 69, 73 
Sociology 
Model category Descriptor of category Examples of 
interview 
participants 
supporting data 
Items scoring 
>6 
Situated learning 
(S14) 
Provide teaching in environment in which skills will 
be used 
AM, AN, AQ, 
AR, AW 
50, 84, 47, 51 
Culture of expert 
practice (S15) 
Create a learning environment in which the 
participants actively discuss and display expertise 
AM, AN, AR, BI, 
BJ 
50, 35, 60, 84, 
53, 86, 85, 73 
Intrinsic 
motivation (S16) 
Trainees should be intrinsically motivated to learn (ie 
not driven by external rewards) 
AH 58, 94, 14 
Exploiting 
cooperation (S17) 
Have students work together in a way that fosters 
cooperative problem solving 
AJ, AM 86, 84 
Exploiting 
competition (S18) 
Compare processes between students – rarely carried 
out in practice as can cause emotional issues 
  
Adult Learning Principles 
Adult learning 
principles 
Establish an effective learning climate, involve 
learners in mutual planning of methods and curicular 
directions, involve learners in diagnosing their own 
learning needs, encourage learners to formulate their 
own learning objectives and to identify resources and 
devise strategies to help them accomplish objectives, 
help learners to carry out learning plans (motivation), 
involve learners in evaluating their own learning 
AA, AE, AH, AJ, 
AL, AN, AO, AP, 
AQ, AR, AS, AT, 
AU, AV, AX, 
BH, BI, BK, BL, 
BO, BP, BZ 
33, 34, 27, 31, 
58, 79, 92, 94, 4, 
14, 36, 59, 66, 
91, 97, 102, 1, 
37, 32, 69, 70, 
82, 38, 98 
Table 18. Application of the framework and adult learning principles to the interview and 
questionnaire data 
 
Item 
no. Interview item Mean Median SD Min Max 
21 
After the case I actively encourage the trainee to reflect independently 
over performance 6 6 0.632 5 7 
27 Review of logbook 6 6 0.667 5 7 
29 Formal discussion with trainee away from theatre 6 6 0.63 5 7 
31 Discussion with previous trainer regarding trainee's performance 6 6 0.89 4 7 
88 Increase the difficulty of tasks as the trainee develops 6 6 1.09 3 7 
93 Alter the level of supervision according to trainee's level 6 6 0.77 4 7 
118 Teach on any case 6 6 0.89 4 7 
30 Watch them perform a procedure 6.09 6 0.83 5 7 
33 Identify trainee's concerns 6.09 6 0.53 5 7 
34 Identify trainee's anxieties 6.09 6 0.53 5 7 
50 Minimise interruptions in theatre 6.09 6 0.539 5 7 
54 Provide assistance 6.09 6 0.7 5 7 
58 Discuss with trainee what wants to achieve 6.09 6 0.3 6 7 
61 Check understanding of procedure 6.09 6 0.53 5 7 
62 
Encourage verbal practice of procedure i.e. trainee explains what is 
going to do 6.09 6 0.53 5 7 
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64 Highlight specific potential problems of case 6.09 6 0.53 5 7 
79 Encourage trainee throughout the procedure 6.09 6 0.94 4 7 
92 Take care not to take over too quickly 6.09 6 0.539 5 7 
94 Provide individualised training for each trainee 6.09 6 0.83 4 7 
71 Use a set formula for each type of operation 6.1 6 0.99 4 7 
4 During the case I provide positive reinforcement 6.18 6 0.4 6 7 
14 After the case I devise learning points for next case 6.18 6 0.75 5 7 
35 Establish ground rules 6.18 6 0.6 5 7 
36 Identify trainee's level of confidence 6.18 6 0.6 5 7 
39 Identify trainee's needs 6.18 6 0.404 6 7 
59 Align agendas i.e. what you expect/what they expect from the day 6.18 6 0.4 6 7 
60 Reiterate learning objectives from previous cases 6.18 6 0.6 5 7 
65 Provide specific top tips for case 6.18 6 0.4 6 7 
66 
With the trainee discuss and agree on potential solutions for challenges 
within the case 6.18 6 0.4 6 7 
84 Encourage trainee's awareness of the team 6.18 6 0.75 5 7 
91 Take care not to rush trainee 6.18 6 0.87 4 7 
97 Ensure the trainee remains motivated 6.18 6 0.4 6 7 
102 Reinforce a learning point when it recurs during the case 6.18 6 0.6 5 7 
120 Increase complexity of cases as trainees skills improve 6.18 6 0.6 5 7 
121 Increase diversity of cases as trainees' skills improve 6.18 6 0.6 5 7 
47 Reduce number of operations on the list 6.2 6 0.91 4 7 
1 Before case starts I discuss/recap all issues from last case 6.27 6 0.786 5 7 
37 Identify trainee's expectations 6.27 6 0.64 5 7 
53 Train 1 to 1 6.27 6 0.64 5 7 
72 Coach trainee 6.27 6 0.64 5 7 
74 Use consistent language 6.27 6 0.9 4 7 
90 Alter the content of the training as the trainee develops 6.27 6 0.467 6 7 
96 Reduce the amount of verbal input as trainee progresses 6.27 6 0.467 6 7 
32 Discuss with trainee what they want to achieve 6.36 6 0.67 5 7 
51 Allow enough time for training 6.36 6 0.5 6 7 
69 Break operation down into steps 6.36 6 0.504 6 7 
70 Use consistent approach for each operation 6.36 7 0.92 4 7 
82 Simplify each operation 6.36 6 0.67 5 7 
86 Demonstrate respect towards all members of the team 6.36 6 0.674 5 7 
48 Select appropriate cases depending on trainee's needs 6.4 6 0.51 6 7 
38 Establish realistic expectations 6.45 6 0.52 6 7 
98 Encourage the trainee to progress to the "next step" 6.45 6 0.52 6 7 
99 Accentuate the important steps 6.45 6 0.52 6 7 
100 
Make a conscious effort to ensure the balance of not taking over too 
quickly and not letting the trainee get frustrated is appreciated 6.45 6 0.52 6 7 
104 Explain what you are doing when you take over 6.45 7 0.68 5 7 
105 Explain why you are doing what you are doing when you take over 6.54 7 0.52 6 7 
106 Explain why the trainee was not achieving goal when you take over 6.54 7 0.52 6 7 
85 Provide opportunity for the trainee to ask questions 6.63 7 0.504 6 7 
73 Ensure patient safety is a priority 6.81 7 0.4 6 7 
Table 19. Items with a mean score >6 on the Likert scale as per the Education committee’s opinion 
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!"# Chapter Summary 
In this chapter, through performing semi-structured interviews with national and international experts, 
educationalists, and trainees, it has been possible to obtain a large bank of information pertaining to 
training in advanced surgery, which can be related to ALS. These many items have been grouped into 
three sections: characteristics, training technique and reflection. The structure has been looked at closely 
and appears to follow the educational theory of “cognitive apprenticeship”, and in particular Collins’ 
framework8. Having determined the different items, and been able to appreciate that the structure 
appeared to be educationally sound, the next step was to use this data in order to create assessment tools 
that could evaluate the different components of the training episode.  
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3.  DEVELOPMENT AND VALIDATION OF EDUCATIONAL 
ASSESSMENT TOOLS 
 
Having determined the different items from the interview study, the next part of the project involved 
creating assessment tools which would potentially enable: the trainee to evaluate each training session 
and their trainer, the trainer to evaluate the trainee’s progress, the trainer to be observed and their training 
looked at in detail by an independent observer, and also to assess the trainer with respect to the different 
attributes of a good trainer and expert surgeon. In practical terms this combination of forms were thought 
to be necessary since there would be an objective measure of “training” from all angles. For example, if a 
trainee were failing to proceed within the NTP, then it would in theory be possible to review not only 
their assessments, but also those of their trainer which would facilitate focussed objective feedback. The 
creation of an attributes assessment was particularly desirable since prior to this research it was unknown 
what criteria a trainer ought to fulfil before their being appointed, and in fact were being put into their 
posts, responsible for large sums of government money, with no evidence that they could teach. 
  
!"! Hypothesis and aims 
 
Despite a thorough review of the literature no clear cut guidelines were found as to how 
advanced laparoscopic surgery should be taught in terms of course attendance, training 
structure and content and also by whom. Furthermore there were no educational tools in 
existence that were suitable to objectively measure the teaching and trainee performance in 
ALS, particularly for consultant trainees within a national programme. 
The overall aim of this thesis therefore was to determine the training methods for advanced 
laparoscopic surgery, using laparoscopic colorectal surgery as an example. The primary aim 
of this thesis was to determine “how” the surgery should be trained in terms of educational 
theory and practically in terms of the training structure, training courses and environment 
using a grounded theory approach. The secondary aim was to determine “who” should be 
training it with respect to the trainer’s attributes, experience and necessary training. The 
tertiary aim was to develop means of assessing the training, the trainer and the trainee. The 
quaternary aim was to evaluate the NTP as a whole in terms of its design. The thesis structure 
is summarised below (Figure 10). 
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#"$ Development of a trainee assessment tool 
3.1.1 Background 
Prior to the NTP being developed there were no valid means to assess performance in LCS. The utility of 
validated forms used to good effect for basic surgical skills has been shown to be limited due to a ceiling 
effect122, 276, 277. Monitoring the training progression of trainees was deemed to be an essential component 
of the NTP for several reasons, not least being the fact that such a programme had never been executed 
before on a national scale, the structure and design of the curriculum was untested and millions of 
government pounds were being invested. Furthermore, without a means of assessing a trainee’s progress, 
then there would be no formal way of concluding their readiness for independent practice. The aim of this 
study was to create, validate and implement a method for monitoring training progression in LCS that 
fulfilled the requirements of a good assessment tool70, 252.  
3.1.2 Methods 
A generic task analysis for LCS resections and a scoring system were generated through a selective 
literature search on operating techniques in LCS using internet sources, educational videos and books278-
280. Draft versions were reviewed and amended by the NTP educational committee during two telephone 
conferences and a format agreed (12 expert laparoscopic surgeons and an educationalist from 10 different 
training centres). The validation period was defined as the first year after implementation: paper based in 
the pilot phase (October 2008-May 2009), web-based electronic form for phase 2 (June 2009-November 
2009). The trainers were all NTP trainers. Construct validity was calculated through comparison of four 
different experience groups of trainees who had performed at least 15 cases within the NTP. Their GAS 
form data were split into four experience groups: 1-5, 6-10, 11-15, >15. Trainees and trainers 
independently completed the same scoring sheet after each training episode (inter-rater reliability). The 
same sheet had a short survey regarding the perceived utility and time spent to complete it (acceptability 
and feasibility).   
For construct validity a comparative test for nonparametric data (Wilcoxon rank test) was used. Overall 
effects were tested using one-way analysis of variances (ANOVA). Inter-rater reliability between the two 
GAS forms was measured using the intraclass correlation coefficient (ICC). Inter-item reliability (IIR) 
was calculated by using Cronbach’s !. For feasibility, the mean time (standard deviations) to complete a 
form was calculated. Analysis of Likert scales was performed using median and interquartile ranges 
(IQR).  
3.1.3 Results 
Four generic task zones and twelve generic task steps were identified (Table 20). The following 
resections were classified as laparoscopic colorectal resections: right hemi-colectomy, sigmoid resection, 
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anterior resection, low anterior resection, total and subtotal colectomy, and laparoscopically assisted 
abdomino-perineal resections. In some operations, not all of the 12 task steps form part of the procedure 
and therefore are not applicable. Patient set up, although not an operative skill per se, was deemed such a 
key step in facilitating the overall procedure that it was included within the assessment. 
 
A. Exposure B. Dissection of vascular pedicle C. Mobilisation D. Anastomosis 
1. Operating room set up 
(positions fo surgeons, scrub 
nurse, drapes etc) 
5. Dissection of vascular pedicle 
(incision of peritoneum, creation of 
window below and above, and 
dissection with stapler, clips and 
ultrasound dissection tool or other 
techniques)  
8. Dissection of flexure 
(right side: hepatic, left 
side: splenic) 
11. Extraction of 
specimen (creation of 
incision, bringing out 
specimen, completion of 
resection) 
2. Patient positioning 6. Retrocolic dissection of mesentry 
(right side toward hepatic flexure, 
left side toward splenic flexure) 
9. Mesorectal dissection 
(including total mesorectal 
excision (TME), only for 
rectal resections) 
12. Anastomosis (intra or 
extra-corporeal) 
3. Laparoscopic access (open, 
Veress needle other 
techniques, and insertion of 
ports) 
7. Identification of landmark (right 
side: duodenum, left side: left 
ureter) 
10. Dissection of bowel 
(transection, using stapler or 
other similar device) 
 
4. Exposure of operating field 
(moving of omentum, small 
bowel etc.) 
   
 
Table 20. List of generic task zones (A-D) and task steps (1-12) 
 
Over a twelve month “pilot period”, thirty trainers submitted 333 forms and fifty-two trainees 277 forms 
from ten national training centres. Construct validity was determined from 193 cases from 12 trainees 
who performed more than 15 cases. One-way analysis of variance of four experience groups (group 1, 1-5 
cases; group 2, 6-10 cases; group 3, 11-15 cases, group 4, >15 cases) confirmed the difference between 
experience levels (F(3,40) = 6.128, p<0.001). Significant differences were demonstrated between group 1 
and 2 (4 vs. 4.6, p=0.030) and between 3 and 4 (4.7 vs. 5, p=0.008), but not for groups 2 and 3 (p=0.850). 
For the 94 cases where both trainer and trainee returned a completed assessment from, a high level of 
inter-rater reliability was demonstrated (ICC = 0.867; F(94, 94) = 13.989, p<0.001). There was also 
excellent inter-item reliability (trainers’ assessments ! = 0.937, trainees’ assessments ! = 0.920) (Table 
21, Figure 13). 
Parameter Test P Value 
Construct validity ANOVA <0.001 
Reliability   
Inter-rater ICC 0.867 
Inter-item (trainer) Cronbach’s alpha 0.937 
Inter-item (trainee) Cronbach’s alpha 0.920 
Feasibility Score 5/6 
 
Table 21. Reliability and validation results. 
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Acceptability, feasibility were determined through a short survey on the perceived usefulness and the 
time spent completing the form, with the median assessment time being 3.3 minutes (interquartile range 
1-5 minutes, and the median score for usefulness 5 (IQR 4-5)2.   
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Figure 13. The NTP Global Assessment Score (GAS) form: a trainee assessment form.  
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#"! Development of teacher assessment tools  
There are additional challenges for work based learning as patients are not staying in hospital for long, 
there has been a change in team structure – loss of firms, reduced number of hours, increased demands to 
provide evidence of learning therefore students and trainees compete for training time, patient contact, 
and appropriate supervision281. Likewise it is becoming increasingly difficult for teachers to provide 
opportunities for learning through experience and practice. The rapid pace of innovation in surgical 
procedures and technology, combined with the need to enhance patient safety, limited operating room 
resources and decreased resident work hours have driven the development of simulation technology and 
new paradigms for surgical education37, 135, 196, 282-285. 
The lack of suitable assessment tools available to assess teachers of ALS has already been discussed 
(Section 1.2.4). In summary, the forms that exist are, in the most part, targeted at medical student and 
resident for feedback on teaching faculty. The reliability and validity of such forms have been 
questioned– since the response may simply reflect the popularity of the individual teacher254, 286. None 
focussed on training basic or advanced laparoscopic surgery nor were there any designed specifically to 
be completed by peers or fellows or senior residents in the surgical setting. Furthermore, none provided a 
global assessment of such surgical teaching encompassing non-technical skills and trainer attributes into 
the assessment.  
 
3.2.1 Self and trainee assessment of a trainer’s “Good trainer” and “expert surgeon” characteristics 
(Form P1 and P2) 
3.2.1.1 Introduction 
The actual qualities or characteristics that make a good trainer have been discussed in the literature in the 
context of general practice and also general surgery, but there is no published consensus as to what makes 
a good laparoscopic trainer or indeed an expert laparoscopic surgeon136, 287, 288. In addition, appointment to 
the role of NTP trainers was made through completion of a simple application process and approval from 
the clinical lead, with the presumption that a reputation of being “expert” would correspond to their being 
“good trainers” (Section 1.3). The aims of this study, therefore, were to gain consensus about the 
characteristics that make an expert and good laparoscopic surgical trainer, and to design a form (Form P), 
that would enable trainers (P1) and trainees (P2) to determine which of these characteristics the trainers 
possess. 
 
   101 
3.2.1.2 Method 
A Delphi method process was employed in order to attempt to reach consensus regarding the desirable 
characteristics (Table 22). The Delphi process is a stepwise method through which experts answer 
questionnaires in “rounds”. At the end of each round, the experts are provided with a summary of the 
answers given and then are provided with an opportunity to revise their earlier answers. This process 
continues until consensus can be reached.289 This approach was taken as by presenting the data in 
questionnaire format and by allowing participants to comment on their own, and others opinion 
anonymously with the option of being able to review their earlier statements, allows for a lot of 
information to be reviewed and prevents the usual problems of group dynamics – i.e. one leader shouting 
out louder than the rest289. This was thought to be a particular potential problem with a group of expert 
surgeons who had demonstrated their ability to speak up by the very fact that they had pursued an 
unpopular and challenging technique. Using the data gleaned from the semi-structured interviews, 
detailed item lists, including the characteristics pertaining to an “expert surgeon” (E) and “good trainer” 
(GT), were created by the two interviewers. Where there was concordance of an overlap of meaning 
between items, these were combined. The items were listed in alphabetical order to prevent any 
unintentional interpretable weighting. There was also a free text “comments” box next to each item to 
allow for the study participants to provide additional input regarding that particular item. Importance was 
ranked using a seven point Likert scale: 1= very unimportant, 2= moderately unimportant, 3= 
unimportant, 4= undecided, 5= important, 6= moderately important, 7= very important. Items that scored 
greater than 6 were considered to be “essential”, and those equal to or greater than 5, “desirable”. 20 
surgeons were contacted through e-mail communication, with an aim to enrol 10-15 trainers and 5-10 
trainees from different regions throughout England into the study. 
  
Table 22. The Delphi process136 
Having reached a consensus of opinion, the important characteristics were then listed in alphabetical 
order into a new questionnaire (Form P), after removing those that scored less than four and interpreting 
any free text comments regarding different items. Form P1 and P2 would then be implemented in a later 
study to determine the characteristics of the NTP trainers (self- (P1) and trainee (P2) assessment, Section 
Delphi method process 
Step 1 A panel of experts is recruited 
Step 2 A set of statements is generated relating to the research topic 
Step 3 Experts are sent a questionnaire listing the statements and asked to respond to these on a given scale 
Step 4 
Results are examined and statements, which have failed to be agreed upon are either reworded or 
dropped 
Step 5 Results and the new questionnaire are fed back to respondents 
Steps 4 and 5 Repeated until consensus is obtained 
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4.3.3.5). Data were analysed through Mann-Whitney and Pearson’s correlation. Significant values were 
taken as p<0.05.  
 
3.2.1.3 Results 
From the 110 nodes from the interview analysis that were related to “E” and “GT”, 66 items were created. 
The list was distributed to 11 surgical trainers, and 7 senior trainees, who were all able to perform both 
open and advanced laparoscopic surgery (uptake rate 90%) (Table 23). When comparing the ratings given 
by trainers and trainees, no significant difference was found between the mean values of the perceived 
importance of items for both GT and E (Mann-Whitney: retain the null hypothesis). Consensus was 
reached after two rounds of the Delphi process, with an overall reduction in the S.D. between round 1 and 
2, for both the opinion regarding characteristics of GT (S.D. 1.01 reduced to 0.89), and E (S.D. 1.34 
reduced to 1.15) (Table 24, 25). The highest ranking characteristics for an E surgeon were competence 
(6.89, S.D. 0.32), technical expertise (6.89, S.D. 0.32), good decision making skills (6.83, S.D. 0.38) and 
good judgement (6.83, S.D. 0.38), with 26 items rating higher than 6, and therefore thought to be 
essential. For a GT, characteristics such as being able to train (7, S.D. 0), competence (6.83, S.D. 0.38), 
and communication (6.78, S.D. 0.42) scored highest, with 42 items thought to be “essential”. Three items 
were discarded from each list as they scored <4; for GT it was thought that being “the best in the field” 
(3.39, S.D. 1.24), “performing the cases no one else would do” (3.22, S.D. 0.94) or “being able to manage 
money” (3, S.D. 1.41) were not important. 
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 Area* NTP centre Sex Age NTP 
Trainer/ 
Trainee 
Level** Specialty 
*** 
Advanced 
lap 
surgery 
Educational 
interest/ reason 
for inclusion 
Z107 SW South West M 45 Trainer C C Y Educational 
degree 
Z126 London St Marks M 59 Trainer C C Y Deanery 
Z128 SE St Marks M 64 Trainer P C Y Society 
president 
Z146 Surrey St Marks M 47 Trainer P C Y Deanery, 
college tutor, 
Society 
president 
Z147 Surrey Pelican M 45 Trainer C C Y Registrar 
training 
Z175 London  F 35 0 R G N RSM committee 
Z176 London  M 40 0 R C Y SAGES 
educator 
Z177 SE  F 40 0 F B N Regional rep 
Z178 Egypt  M 37 0 F U Y Training 
courses 
Z179 Midlands  M 37 0 R G Y Educational 
degree 
Z180 London  F 32 0 R U N Trainee rep, 
new system 
trainee 
Z19 Midlands Nottingham M 43 Trainer C C Y University, 
undergraduate 
training 
Z29 Oxford Oxford M 49 Trainer C C Y Registrar 
training 
 Area* NTP centre Sex Age NTP 
Trainer/ 
Trainee 
Level** Specialty 
*** 
Advanced 
lap 
surgery 
Educational 
interest/ reason 
for inclusion 
Z37 NE South West M 37 Trainee F C Y Educational 
degree 
Z5 NE Newcastle M 47 Trainer C C Y Deanery 
Z56 London St Marks M 40 Trainer C C Y Trained through 
Scottish system 
Z66 NW Bradford M 50 Trainer C C Y Deanery, 
college tutor 
Z89 SW South West M 48 Trainer C C Y Registrar 
training 
 
Table 23. Delphi participants. *Area: SW, SE, NE, NW **Level: C= consultant, R= registrar, F= 
fellow, P= professor. ***Specialty: C= colorectal, G= general, U= upper gastrointestinal/bariatric, B= 
breast. 
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Table 24. Good trainer characteristics 
 
Item (n) Good trainer 
  Round 1 SD1 Round 2 SD2 SD1-SD2 
Ability to delegate 18 5.28 1.36 5.33 1.02 0.34 
Ability to manage money 18 3.00 1.32 3.00 1.41 -0.09 
Ability to manage people 18 6.22 1.11 6.06 0.93 0.18 
Ability to stand up to people 18 5.28 1.40 5.39 1.24 0.16 
Able to establish a good rapport in theatre 18 6.39 0.97 6.50 0.70 0.27 
Able to train 18 7.00 0.00 7.00 0.00 7.00 
Academic 18 4.33 1.71 4.33 1.41 0.30 
Adaptable to trainees’ needs 18 6.33 1.13 6.33 1.13 0.00 
Aligns agenda with trainee 18 6.39 1.09 6.33 1.02 0.07 
Approachable 18 6.67 0.59 6.72 0.46 0.13 
Calm 18 6.50 0.78 6.61 0.50 0.28 
Capable 18 6.33 0.84 6.56 0.51 0.33 
Communicates well with team 18 6.67 0.59 6.78 0.42 0.17 
Competent 18 6.72 0.57 6.83 0.38 0.19 
Confident 18 6.50 0.78 6.50 0.61 0.17 
Consciously competent 18 6.56 0.70 6.44 0.70 0.00 
Consistent 18 6.33 1.08 6.06 1.11 -0.03 
Demonstrates authority within theatre 18 6.22 1.00 6.33 0.76 0.24 
Demonstrates care within the operating theatre 18 6.50 0.78 6.61 0.60 0.18 
Demonstrates operative strategy 18 6.44 0.92 6.56 0.70 0.22 
Does the cases that no one else will do 18 3.56 0.78 3.22 0.94 -0.16 
Emotionally intelligent 18 5.94 1.25 5.94 0.99 0.26 
Empathetic 18 5.89 1.41 5.67 1.08 0.33 
Enthusiastic 18 6.56 0.85 6.33 0.97 -0.12 
Experience 18 5.89 1.13 5.83 1.09 0.04 
Flexible 18 5.94 1.51 5.67 1.45 0.06 
Forward planning 18 5.78 1 5.56 1.24 -0.24 
Friendly 18 6.22 0.94 5.95 0.93 0.01 
Good attitude towards trainee and teaching 18 6.78 0.42 6.67 0.48 -0.06 
Good communicator 18 6.78 0.42 6.78 0.42 0.00 
Good decision making skills 18 6.28 0.89 6.50 0.70 0.19 
Good interpersonal skills 18 6.61 0.85 6.67 0.59 0.26 
Good judgment 18 6.06 0.93 6.33 0.90 0.03 
Good outcome data 18 5.44 1.14 5.61 0.97 0.17 
Has contacts to give to trainee to enable them to get on 18 5.00 1.45 4.22 1.59 -0.14 
Honest 18 6.28 1.01 6.22 0.94 0.07 
Insight into what makes a good consultant 18 6.33 0.90 6.39 0.69 0.21 
Insight into own ability 18 6.44 0.98 6.50 0.70 0.28 
Inspirational 18 6.06 1.34 6.28 1.17 0.17 
Interest in research 18 4.67 1.57 4.61 1.53 0.04 
Interest in teaching 18 6.61 1.03 6.61 0.97 0.06 
Knowledgeable 18 6.33 0.68 6.39 0.77 -0.09 
Listens 18 6.61 0.60 6.61 0.60 0.00 
Motivated 18 6.17 1.09 6.33 1.08 0.01 
Non-threatening 18 6.28 1.17 6.17 0.92 0.25 
Patient 18 6.56 0.92 6.50 0.78 0.14 
Patient-focussed 18 6.17 0.85 6.22 0.80 0.05 
Perceptive 18 6.11 1.02 6.39 0.69 0.33 
Possess a “surgical radar” or foresight for potential problems 18 5.78 1.11 6 1.08 0.03 
Possess gravitas 18 5.44 1.29 5.11 1.32 -0.03 
Reassuring 18 6.06 1.21 5.83 1.04 0.17 
Rescue a trainee from anything 18 5.94 1.21 5.89 1.02 0.19 
Resilient 18 5.78 0.94 5.78 0.87 0.07 
Role model 18 6.11 1.36 6.17 0.85 0.51 
Seeks feedback 18 5.78 1.47 5.89 1.02 0.45 
Self-reflects 18 5.89 1.27 6.06 0.93 0.34 
Supportive 18 6.44 0.78 6.56 0.61 0.17 
Technical expertise 18 6.17 0.85 6.33 0.68 0.17 
The best in the field 18 3.78 1.43 3.39 1.24 0.19 
Three dimensional awareness 18 5.94 1.05 5.89 0.9 0.15 
Timely 18 5.72 1.01 5.67 0.90 0.11 
Understands trainees’ needs 18 6.61 0.69 6.44 0.70 -0.01 
Unconsciously competent 18 4.94 1.66 4.67 1.68 -0.02 
Understanding of when/when not to operate 18 6.17 0.92 6.44 0.61 0.31 
Visionary 18 5.17 1.38 5.06 1.39 -0.01 
Willingness to teach 18 6.78 0.64 6.78 0.54 0.10 
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Item (n) Expert surgeon 
  Round 1 SD1 Round 2 SD2 SD1-SD2 
Ability to delegate 18 5 1.49 4.89 1.45 0.04 
Ability to manage money 18 3.5 1.68 3.11 1.71 -0.03 
Ability to manage people 18 5.44 1.29 5.33 0.9 0.39 
Ability to stand up to people 18 5.33 1.13 5.22 1.06 0.07 
Able to establish a good rapport in theatre 18 5.89 1.18 6.06 0.87 0.31 
Able to train 18 4.5 1.82 4.5 2.14 -0.32 
Academic 18 4.17 1.54 4 1.53 0.01 
Adaptable to trainees’ needs 18 4 1.64 4.22 1.83 -0.19 
Aligns agenda with trainee 18 4 1.57 4.28 1.77 -0.2 
Approachable 18 4.5 1.94 4.89 1.64 0.3 
Calm 18 5.89 1.27 5.72 1.12 0.15 
Capable 18 6.78 0.73 6.72 0.57 0.16 
Communicates well with team 18 6.28 1.01 6.44 0.61 0.4 
Competent 18 6.78 0.73 6.89 0.32 0.41 
Confident 18 6.61 0.91 6.61 0.69 0.22 
Consciously competent 18 5.39 1.81 5.94 1.25 0.56 
Consistent 18 6.06 1.43 6.06 1.11 0.32 
Demonstrates authority within theatre 18 6.39 0.91 6.28 0.89 0.02 
Demonstrates care within the operating theatre 18 6.5 0.61 6.33 0.68 -0.07 
Demonstrates operative strategy 18 5.83 1.5 6 1.18 0.32 
Does the cases that no one else will do 18 5.72 1.4 5.17 1.5 -0.1 
Emotionally intelligent 18 4.67 1.91 4.72 1.48 0.43 
Empathetic 18 4.11 2.02 4.33 1.18 0.84 
Enthusiastic 18 5.44 1.42 5.61 1.37 0.05 
Experience 18 6.83 0.38 6.72 0.46 -0.08 
Flexible 18 5.11 1.74 5.44 1.46 0.28 
Forward planning 18 5.56 1.94 5.89 0.9 1.04 
Friendly 18 4.22 1.66 4.11 1.81 -0.15 
Good attitude towards trainee and teaching 18 4.61 1.57 4.67 2 -0.43 
Good communicator 18 5.44 1.54 5.78 1.11 0.43 
Good decision making skills 18 6.83 0.38 6.83 0.38 0 
Good interpersonal skills 18 4.89 2.13 5.56 1.65 0.48 
Good judgement 18 6.94 0.23 6.83 0.38 -0.15 
Good outcome data 18 6.83 0.38 6.72 0.57 -0.19 
Has contacts to give to trainee to enable them to get on 18 4.11 1.6 3.78 1.47 0.13 
Honest 18 5.78 1.83 6.17 1.04 0.79 
Insight into what makes a good consultant 18 6.00 1.28 5.94 0.93 0.35 
Insight into own ability 18 6.33 0.84 6.33 0.68 0.16 
Inspirational 18 5.67 1.84 6.11 1.13 0.71 
Interest in research 18 5.17 1.65 4.83 1.50 0.15 
Interest in teaching 18 4.44 1.65 4.72 1.36 0.29 
Knowledgeable 18 6.72 0.57 6.61 0.60 -0.03 
Listens 18 5.28 1.48 5.61 1.33 0.15 
Motivated 18 6.67 0.68 6.39 0.91 -0.23 
Non-threatening 18 4.28 1.32 5.00 1.23 0.09 
Patient 18 4.83 1.75 5.28 1.01 0.74 
Patient-focussed 18 6.28 0.89 6.06 0.99 -0.10 
Perceptive 18 5.56 2.1 5.89 0.9 1.2 
Possess a “surgical radar” or foresight for potential 
problems 
18 6.67 0.48 6.44 0.7 -0.22 
Possess gravitas 18 5.61 1.61 5.22 1.39 0.22 
Reassuring 18 5.50 1.61 5.61 1.33 0.28 
Rescue a trainee from anything 18 6.00 1.64 5.78 1.51 0.13 
Resilient 18 6.28 1.32 5.94 1.25 0.07 
Role model 18 6 1.45 5.94 1.43 0.02 
Seeks feedback 18 3.89 1.49 3.94 1.34 0.15 
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Table 25. Expert surgeon characteristics. 
 
For E, again the “ability to manage money” (3.11, S.D. 1.71) was not important, nor was “to have 
contacts to give to trainees” (3.78, S.D. 1.47) or for the surgeon to “seek feedback” on their own 
performance (3.94, S.D.1.34). Further analysis of the difference of opinion between trainers and trainees 
showed that trainees felt that there was a greater importance for good trainers to be honest (7 vs. 5.72), 
emotionally intelligent (6.71 vs. 5.45), reassuring (6.57 vs. 5.36) and consistent (6.71 vs. 5.63), and that it 
was less important for them to be flexible (4.85 vs. 6.18) and to have contacts to give to the trainee to 
enable them to get on (3.57 vs. 4.63) (Table 26).  
 
 
Table 26. Correlation of opinion between trainers and trainees about the importance of GT 
characteristics.  
There was a much greater dichotomy of opinion between the two groups for the characteristics that were 
important in expert surgeons, with the trainees rating many of the “training” characteristics as more 
important than the trainers (Good attitude towards trainee and teaching (6.28 vs. 3.63), friendly (5.71 vs. 
3.09), supportive (6.42 vs. 4.82), approachable (5.85 vs. 4.27), able to train (5.42 vs. 3.91), willingness to 
teach (5.42 vs. 3.91) (Table 27). 
 
 
Self-reflects 18 5.44 1.88 5.78 0.94 0.94 
Supportive 18 5 1.64 5.44 1.58 0.06 
Technical expertise 18 6.94 0.23 6.89 0.32 -0.09 
The best in the field 18 6.61 0.60 6.22 0.94 -0.34 
Three dimensional awareness 18 6.11 1.36 6.22 0.87 0.49 
Timely 18 5.78 1.30 5.78 0.80 0.50 
Understands trainees’ needs 18 4.61 1.53 4.72 1.63 -0.10 
Unconsciously competent 18 5.94 1.86 6.00 1.28 0.58 
Understanding of when/when not to operate 18 6.67 0.84 6.61 0.77 0.07 
Visionary 18 6.17 1.38 6.00 1.28 0.10 
Willingness to teach 18 4.44 1.85 4.50 2.00 -0.15 
Good trainer characteristics Trainee (Te) Trainer (Tr) Te-Tr 
Unconsciously competent 6.42 3.54 2.88 
Ability to manage money 4 2.36 1.63 
Honest 7 5.72 1.27 
Emotionally intelligent 6.71 5.45 1.25 
Reassuring 6.57 5.36 1.20 
Consistent 6.71 5.63 1.07 
Has contacts to give to trainee to enable them to get on 3.57 4.63 -1.06 
Flexible 4.85 6.18 -1.32 
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Table 27. Difference in opinion between trainers and trainees regarding Expert (E) surgeon 
characteristics. 
Having determined the important items, these characteristics were then used to develop “Form P1” and 
“Form P2”, two 64-item questionnaires. The actual stylistic design was the same as for the Delphi item 
list. The item “ability to manage money” was removed as it was not thought to be important (3.11 (E), 3 
(GT). Three further items were removed: “does the cases that no one else would do” (5.17 (E), 3.22 
(GT)), “the best in the field” (6.22 (E), 3.39 (GT)) and “unconsciously competent” (6 (E), 4.67 (GT)). 
Both “the best in the field” and “does the cases that no one else would do” were removed as although 
seemingly important for E, but not for GT, it was felt that they could both be described in the definition 
of an expert, and could already be accounted for in the items “experience, good outcome data, rescue a 
trainee from anything, understanding of when/when not to operate”. Likewise, “unconsciously 
competent” was removed since although it scored 6 for E, and 4.67 for GT, which logically is in 
accordance with educational theory (it is better to have a trainer who is in the consciously competent 
stage), free text comments demonstrated that there appeared to be some confusion as to its true meaning. 
Opinion relating to the perceived extent to which a surgeon had each particular characteristic could be 
given using a 7 point Likert scale (1=strongly disagree, 2= moderately disagree, 3= disagree, 4= 
undecided, 5= agree, 6= moderately agree, 7= strongly agree). P1 was developed for trainers and P2 for 
trainees (Appendix).  
Expert surgeon Trainee (Te) Trainer (Tr) Te-Tr 
Good attitude towards trainee and teaching 6.28 3.63 2.65 
Friendly 5.71 3.09 2.62 
Ability to manage money 4.28 2.36 1.92 
Good interpersonal skills 6.71 4.81 1.90 
Rescue a trainee from anything 6.85 5.09 1.77 
Supportive 6.42 4.82 1.61 
Ability to delegate 5.85 4.27 1.58 
Approachable 5.85 4.27 1.58 
Listens 6.57 5 1.57 
Able to train 5.42 3.91 1.52 
Willingness to teach 5.42 3.91 1.52 
Aligns agenda with trainee 5.14 3.73 1.42 
Visionary 6.85 5.45 1.40 
Emotionally intelligent 5.57 4.18 1.39 
Reassuring 6.42 5.09 1.34 
Adaptable to trainees needs 5 3.73 1.27 
Inspirational 6.85 5.64 1.22 
Unconsciously competent 6.71 5.55 1.17 
Calm 6.42 5.27 1.16 
Honest 6.85 5.73 1.13 
Consistent 6.71 5.64 1.08 
Has contacts to give to trainee to enable them to get on 4.42 3.36 1.06 
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3.2.2 The Structured Training Trainer Assessment Report (STTAR) – a “real-time” observational 
teaching assessment form  
3.2.2.1 Introduction 
It is well known that in general, there is a lack of uniformity in operative approach amongst surgeons and 
surgical faculty 85, 290. The concept of each surgeon performing an operation in his or her individualised 
way is not new, in fact in many cases, the trainers of laparoscopic colorectal surgery have simply been 
self-taught in the techniques 30, 51, 53, 77, 93, 95, 98-107. Throughout each operation however, there are standard 
steps or stages that need to be performed in order to achieve the desired outcome, yet little is known 
about whether there is a consensus about the “right” way to train advanced laparoscopic surgery50. Within 
the NTP, the trainees submit their requests for a trainer, and where possible are granted their first choice 
through an allocation process via the central office257. At times this match is not possible, for example 
when a particular trainer is in a region where there are no other trainers, or is especially popular, or has 
limited time to commit to NTP training sessions. The number of trainees given to each trainer has to be 
feasible, lest the trainees would be signed up ready to start the programme and then have no training slots 
available for months, thus preventing the training being delivered in a timely fashion. The trainer 
surgeons themselves were put in post through simply being experienced surgeons deemed competent in 
the operative techniques of LCS and who expressed an interest in becoming trainers - there was no known 
necessary prerequisite to have prior to becoming a trainer, and since the founding reason for the NTP was 
a lack of trained surgeons, there was no other obvious option than to use experience as an indicator of 
suitability. There were a few publications regarding the impact on the patient outcome and progress of the 
trainee made by the presence of a trainer in the vicinity of the training case – so called “mentoring” -
which supported the suggested training set up 30, 85-89, 91, 165 (Section 1.2.1.3).  
 
The difference between traditional and cognitive apprenticeship has been discussed in detail (Section 
1.2.3). Cognitive apprenticeship, as defined by learning through guided experience on cognitive and 
metacognitive, rather than physical, skills and processes, enables learning to shift from being an implicit 
to an explicit process thus enriching the learning experience as active thought is engaged. A careful 
balance between the amount of imparted new information or “pushing” the trainee needs to be kept by the 
trainer to ensure that the trainee maintains motivation, continues to progress and does not suffer from 
cognitive overload291. In addition, in a clinical setting, the trainer has to be mindful that the training 
episode does not impact badly on patient safety291. There has also been, in recent years, an increased 
awareness and better understanding of the importance of communication, teamwork and effect of so-
called “non-technical” skills on clinical outcome292-294.  
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Taking all of this into account, and having determined that cognitive apprenticeship seems to be the 
educational theory that best fits the training process for advanced laparoscopic surgery (Section 2.2), the 
next stage was to develop an “all-encompassing” tool that could assess all of these items. The aim of this 
study was to first determine a consensus on how to teach advanced laparoscopic surgery, and 
subsequently develop a valid, reliable and feasible training assessment tool that could be completed in 
real-time, that assessed teaching skills, teaching structure, feedback, and non-technical skills. 
 
3.2.2.2 Methods 
The methodology for this study can be divided into three stages. 
 
• Stage one: determining the items 
Using data gleaned from the interview study, item lists were developed using those nodes from the NVivo 
analysis that pertained to the two groups: Training technique (Group B), and Reflection (Group C).  
Using the Delphi technique, 20 surgeons were contacted through e-mail communication, with an aim to 
have 10-15 trainers, and 5-10 trainees from different training regions throughout England 266. The items 
were listed in alphabetical order to prevent any unintentional interpretable weighting. There were also 
free text boxes next to each item to allow for the study participants to provide additional input regarding 
that item. Opinion regarding how important the responder felt each item was for each training session was 
ranked using a seven point Likert scale: 1= very unimportant, 2= moderately unimportant, 3= 
unimportant, 4= undecided, 5= important, 6= moderately important, 7= very important. Items scoring 
greater than 6 were considered to be “essential”, and those greater than 5, “desirable”.  
 
• Stage two: form development 
Having determined the importance of the different items, an assessment tool was created using those 
items that scored more than 5. Those items scoring less than 4 were discarded.  The items that were 
thought to make a good trainer and expert surgeon were also included within the form (Section 2.1.3.1). 
Those scoring between 4 and 5 were reviewed and there was a low threshold for initial inclusion with 
potential subsequent exclusion with different iterations of the form. The separate items were printed and 
organised through a “brown-paper” technique – a process used in business where a large sheet of paper 
(often brown) is spread out and the different components of a project or process are laid out and gradually 
ordered and simplified by a multi-disciplinary team (Appendix)295. This enabled a logical timeline to be 
applied to the structure of the form to help facilitate ultimate completion in real-time. The format and 
content of the form, the scoring system, and the accompanying instruction sheet and “dictionary” were 
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piloted in both the clinical and course environment, and each iteration of the form was reviewed by an 
expert panel  (2 psychologists, 2 surgeons, 2 surgeons with educational degrees, 2 educationalists (Expert 
panel A)). Having agreed the overall structure, the form was then piloted more formally in order to test 
different scoring systems. Items were altered if they were impossible to score, and combined where there 
appeared to be overlap.  
 
• Stage three: Validation of STTAR 
Validation of STTAR took place during a “Train the Trainer laparoscopic colorectal surgery course” (TT) 
(See Chapter 5). During day two of this course, trainers teaching ALS to a trainee are observed directly 
by a colleague over a twenty minute period, who then provides feedback on their teaching performance. 
The training episode is also observed indirectly by the other course participants and faculty who can 
provide additional feedback. This setting was chosen as it was as controlled an environment as possible 
with respect to clinical setting variables: i.e. the theatre and staff were prepared and set up for training, 
the same trainee was trained by several different trainers, for a fixed amount of time on the same cases, in 
the same theatre using the same equipment. All observers completed a STTAR for each training episode. 
A mini-STTAR form (Section 3.2.3) was also completed by the trainee and the trainer. Statistical 
analysis: A lack of a prior gold standard meant criterion validity could not be assessed. As a means of a 
“cross-correlation”, STTAR scores were correlated with mini-STTAR scores (Pearson). For construct 
validity, a comparison of scores between the different experience levels of the trainers was made through 
a t test (>10 years (Group A, 5-9 years (Group B)). Inter-rater reliability was calculated using intra-class 
correlation coefficient (ICC), and inter-item reliability with Cronbach’s alpha. Feasibility was assessed 
through the mean time to complete a form and through tally counts, and acceptability through analysis of 
a Likert scale (1= most unacceptable, 2=unacceptable, 3= neutral, 4= acceptable, 5= most acceptable 
(median/interquartile range (IQR)). 
 
3.2.2.3 Results 
• Stage 1: 
A list of 26 different items for reflection was created (Table 28). One additional item was introduced by 
an expert in round one, which was then discarded through the second round of the Delphi process. 96 
different items for training technique were identified with a further item added by a trainer on reviewing 
the questionnaire items before commencing the Delphi process (Table 29). The reason for its inclusion 
was that the participant felt the wording of one of the items was not clear (“struggle”, vs. “take trainee out 
of their comfort zone”). Analysis of the different importance scores given by either the trainers or 
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trainees, where the average scores greater than 5 had a difference of either >1 or <-1 with respect to the 
reflection items (A), trainees thought is was more important to ask the trainee to recount what had 
happened during the case (5.09, 6.14), and to encourage the trainee to consider and discuss the feelings 
that they had had during the case (4.18, 6.29 and 4.18, 5.71) than trainers. With respect to the items 
within B (training structure), the trainees thought it was more important to increase the diversity of cases 
as trainees’ skills improve (4, 6.57), to teach on any case (3.91, 6.29) giving trainees a full case mix from 
the start (4, 5.71) but selecting cases appropriate to the trainees’ needs (4.91, 6.14), to take over 
eventually if the trainee is failing to proceed (4.55, 6.57), to allow the trainee to struggle (3.64, 5.43) or 
“do something contrary to what you would do as long as it is safe” (4.45, 6.14). Trainees also thought it 
more important to establish roles (5.09, 6.43). The trainers thought it was more important to break the 
operation down into steps (6.73, 5.71), stop the trainee and discuss the options of how to proceed (6.45, 
5.43) or ask them what they are doing (5.18, 3.86). Trainers also thought it was better to get involved 
from day one and intervene only if necessary (5.27, 3.71), to provide assistance (5.82, 4.29), to take the 
trainee out of their comfort zone (5.27, 3.71) and also to have a formal discussion with the trainee away 
from theatre (5.73, 4.29). (Appendix) Overall, however, there was good consensus for reflection items 
with there being no items having >1 point of difference between the standard deviations (Table 28). 
Although there were many training technique items that had >1 point of difference between the standard 
deviations, this reduced for all items between round 1 and 2 (Tables 28, 29, 30). 
 
• Stage 2: Development of the Structured Training Trainer Assessment Report (STTAR) 
This was a complex and lengthy procedure carried out over a period of 12 months that involved 23 
different iterations of the assessment form. Initially started by printing out all the different items that 
scored "5 (150 items: Good trainer/expert 46 items with an additional 3 expert and 13 good trainer, 12 for 
reflection, and 76 for training episode) and cutting them out into separate strips. These were then loosely 
allocated into three groups according to “Set”, “dialogue” and “closure”291. Set referred to the beginning 
of a training episode where a conversation takes place between the trainer and trainee and an agreement 
made as to the allocation of the different parts of the practical part of the training – i.e. who is going to do 
what. Dialogue refers to the actual training – i.e. the interactions between trainer and trainee whilst the 
trainee is actually performing the procedure. Closure describes the feedback, reflection and conclusion of 
the episode and formulation of learning points. In STTAR, dialogue was further separated into a sub-
section where the case became challenging or difficult to monitor the adjustment in the training if any. 
The different items within these three groups were then further sub-divided into “structure”, “teaching 
behaviour”, “attributes” and initially to “residual items/non-technical skills” which was then changed to 
“role model” in later iterations. A further 8 items were added from the <5 groups: 2 for reflection (1 
because of a double negative in the wording and scoring system), and 6 for training technique. The items 
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were then analysed by the focus group and where possible, more coherent summary words were created 
for those items with overlapping meanings. A form of 4 groups of 16 different items, 
 Table 28. Reflection Delphi results, listed in descending order of perceived importance after two rounds of consensus rating. The shaded items are those less 
than four which were removed. 
Reflection items Round 1 S.D Round 2 S.D S.D 1- S.D.2 
During the case I provide positive reinforcement 6.39 0.69 6.17 0.78 -0.09 
After the case I devise learning points for next case 5.94 1.47 6.06 0.99 0.48 
After the case I actively encourage the trainee to reflect independently over performance 5.89 1.02 6.06 0.72 0.3 
After the case I discuss the technical performance during the case 6.06 1.62 5.83 1.58 0.04 
After the case I vary feedback as trainee progresses 5.72 1.48 5.72 0.95 0.53 
After the case I review recorded operation and highlight areas for improvement 5.39 1.14 5.67 0.9 0.24 
Before case starts I discuss/recap all issues from last case 5.56 1.19 5.5 1.09 0.1 
After the case I review recorded operation 5.33 1.23 5.5 0.85 0.38 
After the case I review recorded operation and highlight areas that were performed well 4.67 1.87 5.5 0.98 0.89 
After the case I ask trainee to account what happened during the case without interrupting 5.5 1.29 5.5 0.98 0.31 
After the case I use only oral discussion for "feedback" 5.88 1.05 5.28 1.01 0.04 
After the case I encourage trainee to consider feelings during case and any links to performance e.g. became frustrated so moved grasper 
aggressively and caused a small bowel injury 5.39 1.53 5 1.81 -0.28 
During the case I highlight negative points 4.82 1.77 4.89 1.13 0.64 
After the case I encourage trainee to discuss feelings during the case 5.17 1.5 4.78 1.3 0.2 
After the case I discuss demonstration of non technical skills during the case 4.67 1.97 4.56 1.75 0.22 
After the case I all aspects of non-technical skills during case 5.33 1.6 4.56 1.61 -0.01 
After the case I provide formal feedback at scheduled sessions separate from the training sessions 5.18 1.81 4.5 1.88 -0.07 
During the case I provide a running commentary on performance 4.5 1.65 4.44 1.42 0.23 
After the case I discuss lack of non-technical skills during the case 4.56 1.85 4.22 1.7 0.15 
After the case I use structured written format for "feedback" 4.33 2.08 4.17 1.88 0.2 
During the case I stop the case after important point to reflect 3.94 1.73 3.78 1.26 0.47 
After the case I discuss only positive technical points that arose during the case 3.72 1.93 3.22 1.59 0.34 
Before case starts I discuss/recap only positive points from last case 3.65 2.06 2.94 1.21 0.85 
Before case starts I discuss/recap only negative points from last case 3.18 1.91 2.78 1.39 0.52 
After the case I discuss only negative technical points that arose during the case 2.78 1.86 2.06 1.11 0.75 
After the case I do not perform a feedback or reflection session 2.67 2.47 1.72 1.12 1.35 
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Training technique items Round 1 S.D. 1 Round 2 S.D. 2 S.D.1-S.D.2 
Ensure patient safety is a priority 6.61 1.65 6.94 0.23 1.42 
Establish realistic expectations 6.22 1.66 6.56 0.61 1.05 
Discuss with trainee what they want to achieve 5.61 2.2 6.5 0.7 1.5 
Identify trainee's needs 6 1.64 6.5 0.61 1.03 
Make a conscious effort to ensure the balance of not taking over too quickly and not letting the trainee get frustrated is appreciated 6 1.74 6.5 0.78 0.96 
Explain what you are doing when you take over 6.17 1.65 6.44 0.7 0.95 
Provide specific top tips for case 5.89 1.67 6.39 0.6 1.07 
With the trainee discuss and agree on potential solutions for challenges within the case 5.89 1.71 6.39 0.6 1.11 
Identify trainee's expectations 5.89 1.74 6.33 0.76 0.98 
Break operation down into steps 6.06 1.66 6.33 0.9 0.76 
Explain why you are doing what you are doing when you take over 5.67 2.22 6.33 0.9 1.32 
Explain why the trainee was not achieving goal when you take over 6.11 1.67 6.33 0.76 0.91 
Allow enough time for training 6.06 1.66 6.28 0.66 1 
Take care not to take over too quickly 5.94 1.66 6.28 0.89 0.77 
Alter the level of supervision according to trainee's level 5.28 2.27 6.28 0.82 1.45 
Reduce the amount of physical input as trainee progresses 5.83 1.79 6.28 0.66 1.13 
Identify trainee's concerns 5.39 2.11 6.22 0.73 1.38 
Train 1 to 1 6.11 1.71 6.22 0.87 0.84 
Provide opportunity for the trainee to ask questions 6.17 1.72 6.22 0.87 0.85 
Demonstrate respect towards all members of the team 6.06 1.73 6.22 0.8 0.93 
Encourage the trainee to progress to the "next step" 6.06 1.66 6.22 0.73 0.93 
Increase complexity of cases as trainees skills improve 5.72 1.63 6.22 0.8 0.83 
Identify trainee's anxieties 5.33 2.14 6.17 0.78 1.36 
Highlight specific potential problems of case 5.56 2.2 6.17 0.7 1.5 
Use consistent language 5.94 1.66 6.17 0.98 0.68 
Alter the content of the training as the trainee develops 5.94 1.62 6.17 0.78 0.84 
Provide individualised training for each trainee 5.94 1.73 6.17 0.85 0.88 
Ensure the trainee remains motivated 5.94 1.66 6.17 0.85 0.81 
Accentuate the important steps 5.94 1.62 6.17 0.61 1.01 
Identify trainee's level of confidence 5.33 2.14 6.11 0.9 1.24 
Coach trainee 5.83 1.72 6.11 0.9 0.82 
Demonstrate the task in an accessible way for the trainee 5.72 2.21 6.11 0.83 1.38 
Align agendas 5.33 1.71 6.06 0.93 0.78 
Stop the trainee and discuss the options of how to proceed 5.56 2.06 6.06 1.05 1.01 
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Training technique items Round 1 SD 1 Round 2 SD 2 SD1-2 
Check understanding of procedure 5.78 1.7 6 0.68 1.02 
Simplify each operation 5.89 1.71 6 0.97 0.74 
Increase the difficulty of tasks as the trainee develops 5.88 1.81 6 0.84 0.97 
Reinforce a learning point when it recurs during the case 5.83 1.68 6 0.76 0.92 
Establish ground rules 5.39 2.11 5.94 0.99 1.12 
Stop the trainee, demonstrate but without actually doing what needs to be done and allow them to proceed 5.67 1.6 5.89 0.75 0.85 
Use consistent approach for each operation 5.72 1.8 5.83 1.5 0.3 
Encourage trainee's awareness of the team 5.44 1.85 5.83 0.85 1 
Reduce the amount of verbal input as trainee progresses 5.39 2.33 5.83 1.2 1.13 
Stop the trainee, explain verbally what they need to do and allow them to proceed 5.61 1.57 5.83 0.78 0.79 
Pre-select cases 5.5 1.65 5.83 1.15 0.5 
Discuss with trainee what wants to achieve 5.17 1.94 5.78 0.94 1 
Encourage verbal practice of procedure i.e. trainee explains what is going to do 5.61 1.68 5.78 0.87 0.81 
Informal discussion with trainee in theatre 5.33 2.27 5.67 1.02 1.25 
Encourage mental practice of procedure i.e. trainee takes time to think through case 5.11 2.05 5.67 1 1.05 
Establish roles 4.94 2.5 5.61 1.19 1.31 
Align agendas i.e. what you expect/what they expect from the day 5.28 1.96 5.61 0.91 1.05 
Encourage trainee throughout the procedure 5.17 2.22 5.61 1.03 1.19 
Stop the trainee and ask them first what they would do 5.44 1.97 5.61 1.09 0.88 
Reiterate learning objectives from previous cases 5.67 1.68 5.56 0.85 0.83 
Get trainee to do one thing at a time 5.06 2.53 5.56 1.14 1.39 
Take care not to rush trainee 5.5 2 5.56 1.24 0.76 
Has to master certain steps first before you allow them to progress to next 5.33 1.71 5.56 1.29 0.42 
Watch them perform a procedure 5.17 2.2 5.5 1.38 0.82 
Create formal learning agreement 4.89 1.93 5.5 1.46 0.47 
Reduce number of operations on the list 5.11 2.19 5.44 1.09 1.1 
Use a set formula for each type of operation 5.11 2.19 5.44 1.54 0.65 
Emphasise the importance of a positive training experience 4.94 2.15 5.44 1.82 0.33 
Establish a training environment 4.89 2.29 5.39 0.97 1.32 
Select appropriate cases depending on trainee's needs 5.5 2.17 5.39 1.57 0.6 
Minimise interruptions in theatre 4.83 1.97 5.39 0.85 1.12 
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Training technique items Round 1 SD 1 Round 2 SD 2 SD1-2 
Set appropriate goals 5.17 1.97 5.33 1.18 0.79 
Take over eventually if the trainee is failing to proceed 5.06 2.1 5.33 1.74 0.36 
Stop the trainee and take over 5.28 1.8 5.28 0.95 0.85 
Provide assistance 5.22 2.1 5.22 1.59 0.51 
Formal discussion with trainee away from theatre 5.06 2.36 5.17 1.72 0.64 
Have specific designated training list 4.39 2.2 5.17 1.15 1.05 
Clarify the language you are going to use during the case i.e. left means left of screen 4.83 2.06 5.17 1.33 0.73 
Develop a formal learning plan which is reviewed at regular intervals 4.89 1.81 5.11 1.02 0.79 
Warn theatre staff training will take place 4.33 2.27 5.06 1.51 0.76 
Remove the number of distractions in theatre 4.83 1.72 5 1.18 0.54 
Increase diversity of cases as trainees' skills improve 4.61 2.17 5 1.94 0.23 
Review of logbook 4.33 2.22 4.89 1.27 0.95 
Am directive 4.17 1.91 4.89 1.23 0.68 
Does a bit of every operation 5.17 1.94 4.83 1.46 0.48 
Teach on any case 4.28 2.21 4.83 1.91 0.3 
Ensure an assistant is senior 4.72 1.96 4.72 1.7 0.26 
Watches you first for a period of time before they start operating with you 4.5 2.12 4.72 1.48 0.64 
Stop the trainee at various points of the procedure and ask them to explain what they are doing 4.33 2.02 4.67 1.41 0.61 
Gets involved from day one and you intervene only if necessary 4.94 1.79 4.67 1.32 0.47 
Give trainees a full case mix from the start 3.94 2.12 4.67 1.94 0.18 
Take the trainee out of their comfort zone 3.28 2.98 4.67 2.05 0.93 
Allow trainee to struggle 3.89 2.34 4.61 1.5 0.84 
Demonstrate different techniques at each operation 4.83 1.85 4.56 1.58 0.27 
Discussion with previous trainer regarding trainee's performance 4.33 1.78 4.39 1.24 0.54 
Provide running commentary 4.17 1.94 4.39 1.19 0.75 
Allow the trainee to struggle as long as it's safe 3.89 1.74 4.33 1.32 0.42 
Ensure assistant is senior 4.56 2.33 4.28 1.01 1.32 
Keep trainee within their comfort zone 4.61 1.94 4.28 1.27 0.67 
Stop the trainee at various points of the procedure and ask them to explain why they are doing what they are doing 3.94 2.04 4.27 1.44 0.6 
Am scrubbed even if not assisting 4.44 2.06 3.78 1.43 0.63 
Train in pairs 4.28 2.1 3.67 1.57 0.53 
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Table 29. Training technique items and results from the Delphi process. Shaded cells demonstrate those items that were discarded as scored <4. 
 
 
Training technique items Round 1 SD 1 Round 2 SD 2 SD1-2 
Allow the trainee to do something contrary to what you would do (as long as patient is safe) so that they learn from their mistake 4.56 1.97 2.56 1.46 0.51 
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Training item Round 1 S.D. 1 Round 2 S.D. 2 S.D. 1- S.D. 2 
Discuss with trainee what they want to achieve 5.61 2.2 6.5 0.7 1.5 
Highlight specific potential problems of case 5.56 2.2 6.17 0.7 1.5 
Alter the level of supervision according to trainee's level 5.28 2.27 6.28 0.82 1.45 
Ensure patient safety is a priority 6.61 1.65 6.94 0.23 1.42 
Get trainee to do one thing at a time 5.06 2.53 5.56 1.14 1.39 
Identify trainee's concerns 5.39 2.11 6.22 0.73 1.38 
Demonstrate the task in an accessible way for the trainee 5.72 2.21 6.11 0.83 1.38 
Identify trainee's anxieties 5.33 2.14 6.17 0.78 1.36 
Explain why you are doing what you are doing when you take over 5.67 2.22 6.33 0.9 1.32 
Establish a training environment 4.89 2.29 5.39 0.97 1.32 
Ensure assistant is senior 4.56 2.33 4.28 1.01 1.32 
Establish roles 4.94 2.5 5.61 1.19 1.31 
Informal discussion with trainee in theatre 5.33 2.27 5.67 1.02 1.25 
Identify trainee's level of confidence 5.33 2.14 6.11 0.9 1.24 
Encourage trainee throughout the procedure 5.17 2.22 5.61 1.03 1.19 
Reduce the amount of verbal input as trainee progresses 5.39 2.33 5.83 1.2 1.13 
Reduce the amount of physical input as trainee progresses 5.83 1.79 6.28 0.66 1.13 
Minimise interruptions in theatre 4.83 1.97 5.39 0.85 1.12 
Establish ground rules 5.39 2.11 5.94 0.99 1.12 
With the trainee discuss and agree on potential solutions for 
challenges within the case 5.89 1.71 6.39 0.6 1.11 
Reduce number of operations on the list 5.11 2.19 5.44 1.09 1.1 
Provide specific top tips for case 5.89 1.67 6.39 0.6 1.07 
Have specific designated training list 4.39 2.2 5.17 1.15 1.05 
Establish realistic expectations 6.22 1.66 6.56 0.61 1.05 
Encourage mental practice of procedure i.e.trainee takes time to 
think through case 5.11 2.05 5.67 1 1.05 
Align agendas i.e. what you expect/what they expect from the day 5.28 1.96 5.61 0.91 1.05 
Identify trainee's needs 6 1.64 6.5 0.61 1.03 
Check understanding of procedure 5.78 1.7 6 0.68 1.02 
Accentuate the important steps 5.94 1.62 6.17 0.61 1.01 
Stop the trainee and discuss the options of how to proceed 5.56 2.06 6.06 1.05 1.01 
Encourage trainee's awareness of the team 5.44 1.85 5.83 0.85 1 
Discuss with trainee what wants to achieve 5.17 1.94 5.78 0.94 1 
Allow enough time for training 6.06 1.66 6.28 0.66 1 
 
Table 30. Training technique items with >1 difference in consensus (all becoming more extreme with 
a shift to the right of the scale) 
making a total of 64 items was developed. A “dictionary” to explain the meaning of each of the different 
points was created to minimise misinterpretation of the summary terms (Appendix). A further addition 
was to change one of the attribute items to being “comfortable in silence”. This item was added after re-
reading the interview transcripts, and through piloting the forms, as it became apparent that during the 
training episode it was not always necessary for the trainer to speak296. 
Developing the scoring system and scale was difficult. A binary process of yes and no was not acceptable 
as on piloting, observers felt that there were different “shades” of yes and no. Even including a not 
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applicable option did not allow for a full description of the observed training. In the next iteration a Likert 
scale was developed. The observer rated how much they thought each item was demonstrated on a scale 
of 1-7 (1= never, 2= hardly ever, 3= a bit, 4= neutral, 5= occasionally but could have done more, 6= 
almost as much as possible, 7= every opportunity, N/A = not applicable). The form also had a space 
under each item where the observer could tally down each time the event happened to enable the form to 
be completed accurately in real-time. The final iteration also used a visual analogue scale to enable the 
rater to mark down where they felt the observer trainer scored in the attribute and role model sections as 
these were the sections that others found difficult to rate (Figure 14). A cover sheet was also developed to 
enable baseline information to be gleaned regarding the training partnership and the specific case: 
procedure, number performed in the past, number performed with this trainer, case difficulty (1-6, with 1 
being very easy, and 6 very difficult which was in keeping with the other NTP forms), and brief details 
regarding the patient. Within the NTP, much of this information was already provided, however it would 
enable the form to be used in other settings. An instruction sheet was also developed to aid completion by 
the observers. Piloting demonstrated that this was sufficient and that no formal training session was 
required.  
 
• Stage 3: Validation of STTAR  
Validation took place in the training centre at Bradford during day two of the TT colorectal course. Six 
male trainers took part in the course, aged between 41-54. All had performed >100 LCR, and three had 
greater than 10 years, and three had 5-10 years of LCS experience. All had attended an anaesthetised 
animal training course in the past. 48 STTAR forms were completed over the day, the range of scores was 
19.62-22.41, of a possible 28 (Table 31). The different scores obtained by the 6 trainers in Structure, 
Training behaviour, Attributes, and Role model demonstrated a globally lower score in the role model 
section (Figure 15). Inter-item reliability had a Cronbach’s alpha 0.88, which did not change if items were 
removed. There was good inter-rater reliability (ICC 0.75 (95% CI 0.63, 0.841), F 4.001, p<0.000). Since 
there was no gold standard to test criterion validity, the STTAR scores were correlated with mini-STTAR 
scores, which demonstrated a significantly positive correlation (r= .704, p<0.000). It was not possible to 
calculate construct validity using experience since analysis (paired t test) demonstrated no significant 
difference between the means of the overall scores of those trainers who had been performing LCS for 
either 5 (B) or >10 years (A) (5.2 vs. 5.21, t(24)=0.008, p=0.92). Face validity was found through the 
many iterations and expert review of the form. On review of the mini-STTAR scores given by trainers 
(4.01) (self-assessment) and trainees (4.65), no significant difference was found between the scores (M= 
4.01 vs. 4.65, t (5)= 0.64, p=0.07). 
Figure 14. The Structured Training Trainer Assessment form (STTAR) below
!!
   Structure Teaching Behaviour Attributes Role Model  
   Training Structure Training behaviour during case Characteristics demonstrated Technical and non-technical skills  
    1-7 N/A  1-7 N/A  1-7 N/A  1-7 N/A  
SE
T 
 
  Contextual conversation ! ! Ground rules ! ! Motivated ! ! Communication with team ! ! 
SE
T 
 
 
      [_____________________________]   [_____________________________]   
Define aims ! ! Knowledge ! ! Confident ! ! Takes control ! ! 
      [_____________________________]   [_____________________________]   
Align agendas ! ! Concerns ! ! Insight into ability ! ! Ensures patient safety ! ! 
      [_____________________________]   [_____________________________]   
Environment preparation ! ! Case-specific ! ! Non-threatening ! ! Foresight ! ! 
      [_____________________________]   [_____________________________]   
D
IA
LO
G
U
E 
S
ta
nd
ar
d 
pa
rt 
of
 p
ro
ce
du
re
 
 Aims focused ! ! Guiding verbal input ! ! Approachable ! ! Competence ! ! 
D
IA
LO
G
U
E 
(O
ve
ra
ll)
 
 
      [_____________________________]   [_____________________________]   
Ability matched task ! ! Questioning/ option generation  ! ! Articulate ! ! Strategic ! ! 
      [_____________________________]   [_____________________________]   
Deconstruction ! ! Encouraging, positive reinforcement ! ! Listens ! ! Knowledgeable ! ! 
      [_____________________________]   [_____________________________]   
Accessible demonstration ! ! Corrective feedback ! ! Patient ! ! Patient-focused ! ! 
      [_____________________________]   [_____________________________]   
P
ar
tic
ul
ar
ly
 in
 d
iff
ic
ul
t p
ar
t Stretch (allow to struggle) ! ! Warning verbal input ! ! Calm ! ! Excellent decision making ! ! 
D
IA
LO
G
U
E 
(D
iff
ic
ul
t) 
 
      [_____________________________]   [_____________________________]   
Informing ! ! Strategy justification ! ! Comfortable in silence  ! ! Leader ! ! 
      [_____________________________]   [_____________________________]   
Take over when appropriate ! ! Directing verbal input ! ! Supportive/rescuing ! ! Team skills ! ! 
      [_____________________________]   [_____________________________]   
Active assistance/facilitating ! ! Controlling verbal input (stop) ! ! Emotionally intelligent ! ! Patient-focused ! ! 
      [_____________________________]   [_____________________________]   
C
LO
SE
 
 Ask trainee’s opinion ! ! Encourage self-reflection ! ! Honest ! ! Excellent teacher ! ! 
C
LO
SE
 
 
 
      [_____________________________]   [_____________________________]   
Appropriate use of materials  ! ! Positive and negative reinforcement ! ! Non-threatening ! ! Professionalism ! ! 
      [_____________________________]   [_____________________________]   
Performance critique ! ! Analytical ! ! Self-reflects ! ! Excellent communicator ! ! 
      [_____________________________]   [_____________________________]   
Learning point agreement ! ! Approachable (allows discussion) ! ! Inspirational ! ! Seeks feedback ! ! 
      [_____________________________]   [_____________________________]   
Sub-total 
scores: 
    TOTAL 
Comments: 
  
Trainer STTAR Set  Dialogue Closure S T A R (Overall) 
F 19.62 4.82 5.00 4.83 4.60 4.72 5.80 4.96 4.67 
B 20.46 4.94 5.35 5.14 4.93 5.16 5.91 4.90 5.3 
A 20.80 5.31 5.14 5.38 5.18 5.13 5.65 4.84 5.25 
D 21.07 4.91 5.56 5.60 5.31 5.42 5.76 5.18 5.6 
C 22.21 5.74 5.53 5.98 5.50 5.67 6.04 5.35 5.7 
E 22.41 6.04 5.66 5.76 5.88 5.81 5.58 5.39 5.5 
 
Table 31. Trainer STTAR scores, including the breakdown for the “Set, Dialogue, and 
Closure” and also for the “S” (Structure), “T” (Training behaviour), “A” (Attributes), “R” (Role 
model) 
 
 
Figure 15. Demonstration of the trainers (A-F), breakdown of their STTAR scores in terms of 
their “S” (Structure), “T” (Training behaviour), “A” (Attributes), “R” (Role model) (Scale altered 
to start at 3 not 0 due to the positive skew and bunching of results). 
 
The STTAR forms were completed during the training episode without problem, and there 
was a good inter-rater reliability between the tally scores marked down by each observer 
during the case for each different item within STTAR (Cronbach’s ! =0.84, ICC 0.72). The 
form was deemed feasible as the majority of it was filled in real-time, with an additional 
average of 5 minutes for completion of scores (mean 5 (range 3-6). All forms were completed 
before the start of the next case. They were also thought to be acceptable (Likert scale 4 (3-
5)). 
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3.2.3 The “mini-STTAR” – a trainer assessment for trainees 
3.2.3.1 Background 
There has been a recent shift in the structure of training in surgery from the more traditional master-
apprentice model to trainees having to produce a multitude of work-based assessments proving their 
experience, exposure and competence in different procedures within a reduced time frame for training281. 
There is a need for every training opportunity to count and clinical teaching may be patchy and attempts 
have been made to improve teaching with seminars, and training courses 297, 298. There is limited 
opportunity for a trainee to express concern regarding their particular trainer299. There is the additional 
challenge with technical procedures such as advanced laparoscopic surgery where hands-on guidance and 
interception is more difficult given that the trainee holds the “controls”, and furthermore where the 
proficiency gain curve is long. There has been some research into the characteristics of a good trainer of 
surgery in general which include enthusiasm and clear, well organised presentation of instructional 
material136, 140, 300. Further characteristics specific to advanced laparoscopic surgery training have been 
delineated through this research (Section 3.2.1). With the recent reduction of trainees’ exposure to real-
life operating, any time spent within the operating theatre should be maximised for its training 
opportunities with the highest quality of teaching. Given the amount of funding being put through the 
NTP and the clinical need for more surgeons to be trained in LCS this was also true for the NTP. 
Although some training assessment forms already existed, the NTP required a tool that could be used in a 
national programme, to assess consultant trainers. Although the training would be assessed by “trainees”, 
these were a very specific subset of trainees as they were also consultants. Therefore it had to be suitable 
for both peer and senior trainee assessment. It also had to be able to be utilised in different hospitals but 
otherwise the same training environment, and to be completed by an observer. 
 
The aims of this study were therefore to: 
 
1. Devise a quick formative assessment form that allows trainees to provide trainers feedback 
regarding training that was utilisable in both the clinical and the course setting that could be 
utilised within the NTP 
2. Validate the assessment form and ensure it fulfilled the requirements of a good assessment 
form70, 252 
 
   123 
3.2.3.2 Methods 
• Trainee trainer assessment form development  
Through the interview study and Delphi process described above, items from all three groups (A- 
Characteristics, B- Training technique and C- Reflection), scoring greater than 6 were selected. A 
formative assessment form was devised, the “mini-Structured Training Trainer Assessment Report” 
(mini-STTAR). The draft was reviewed by Focus group A and 2 trainee surgeons, and adjusted in 
accordance of suggestions made. Items were then developed within the questionnaire, pre-tested in a pilot 
in both a clinical and course setting, and those that were not understood or clear were re-written or 
removed. Each item was scored using a five point Likert scale that pertained to the degree that the trainee 
felt each item occurred (1= strongly disagree, 2= disagree, 3= neutral, 4= agree, 5= strongly agree). The 
order of some of the items were altered to improve accuracy of completion, and to prevent the same score 
being given blindly to each item252. Given that it was due to be implemented within the NTP, the final 
draft was reviewed and approved by the educational training committee - thus assessing content and face 
validity – and the approved iteration was transformed into a web-based electronic form (January 2011 - 
January 2012).  
 
• Validation, implementation and statistical analysis of mini-STTAR 
Once electronic, the form was completed by trainees after each NTP training case within NTP approved 
training environments. The validation period was defined as the first year after implementation. Given 
that there were no known standards, it was again presumed that experience would impact the quality of 
teaching. Construct validity was calculated by comparing three different experience groups. Trainers who 
had taught at least 4 cases within the programme were selected and separated into three groups 
determined by the length of time they had been performing advanced laparoscopic surgery for, (group 1: 
>10 years, group 2: 5-10 years, group 3: <5 years), and it was presumed that those with the greater 
experience would be the better teachers. Given that no “gold standard” method existed it was not possible 
to establish concurrent or criterion validity. Inter-item reliability was determined (Cronbach’s !). Test-
retest and intra-rater reliability were possible to analyse where the trainee and trainers performed more 
than one case together (Intraclass correlation coefficient and Pearson correlation). Acceptability and 
feasibility were determined through asking the trainee how useful they found the form and time for 
completion (Mean time to complete a form, and median/interquartile range). 
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3.2.3.3 Results 
50 items scored more than 6 on the Likert scale (moderately important), in the Delphi process. These 
were used to develop the mini-STTAR (Figure 16). Two authors created the assessment form using the 
different items and the mini-STTAR was adjusted and improved through review from Focus group A and 
the educational committee of the National Training Programme. It was also piloted both in theatre and 
during a two day cadaveric course. Different iterations of the form were worked through and the 5th draft 
featured twenty-one statements for the trainee to rate the degree to which they thought the item occurred 
during the teaching session, using a 5 point Likert scale (1= strongly disagree, 2= disagree, 3= undecided, 
4= agree, 5= strongly agree) (Content and face validity). These items could be grouped into “Structure” 
(1-3, 19), “ Training behaviour” (9-15, 18), “Attributes”(4-8), “Role model” (16, 17, 20) (Figure 16). 
There was also a free text box for any additional comments, plus an opportunity for the trainee to indicate 
the degree to which the training episode met their expectations. Some of the questions were “negative” to 
help prevent responding bias, but data were adjusted in the analysis process to ensure the scores were 
unidirectional.  
 
• Construct validity and reliability 
 
Over the twelve months period, 459 training episodes given by 44 NTP trainers (42 male, 2 female) from 
10 out of the 11 NTP training centres (no submissions from Hull), were rated by 74 trainees (64 male, 10 
female). The mean score was 4.6 of a possible 5, with no significant difference in scores for Structure 
(4.37), Training behaviour (4.31), Attributes (4.55) or Role model (4.41) (p=0.07) (Figure 17). Of the 29 
trainers who had at least 4 mini-STTAR assessments registered, 10 had been performing advanced 
laparoscopic surgery for over 10 years (Group 1), 9 for 5-10 years (Group 2), and 10 for less than 5 years 
(Group 3). Questions 10-13 scores were reversed to ensure uni-directional questions and scores. One-way 
analysis of variance of groups 1-3 confirmed a significant difference (F84, 339 (2.057), p=<0.001), which 
was further demonstrated between each group on Kruskal-Wallis test (1 to 2, 2 to 3, 1 to 3 p=<0.001) 
(Figure 18). Those in group 3 scored higher than those in group 1 or 2. Inter-item reliability between the 
21 different questions was good (Cronbach’s ! 0.79), with no significant improvement with the removal 
of any of the questions (highest achievable 0.81). There were 85 different trainer/trainee combinations 
where at least two forms were registered and the intra-observer reliability using Pearson correlation was 
significant (r=.701, p=<0.001). For 56 different trainer/trainee combinations where at least three forms 
were completed, Pearson correlation remained significant (p=<0.001).  
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Figure 16. The mini-Structured Training Trainer Assessment Report (mini-STTAR). Items can be split into 
different groups “Structure” (1-3, 19), “ Training behaviour” (9-15, 18), “Attributes” (4-8), “Role model” (16, 
17, 20). 
Mini-STTAR: Trainee evaluation of trainer     !!
Mini-Structured Training Trainer Assessment Report: WYLES et al. IMPERIAL COLLEGE LONDON v.5 03.11 !
 
 
 
 
 
This trainer: ! !           
                         Strongly                         Strongly 
                                Disagree    Disagree   Neutral   Agree    Agree      N/A 
  
Had a structured approach to the training              !          !             !               !              ! ! 
Agreed clear aims for this training episode             !          !             !               !              ! ! 
Adjusted training appropriately to level of trainee              !          !             !               !              ! ! 
Was encouraging                 !          !             !               !              ! ! 
Was non-threatening                !          !             !               !              ! ! 
Was patient                !          !             !               !              ! ! 
Provided opportunities to ask questions              !          !             !               !              ! ! 
Communicated well                 !          !             !               !              ! ! 
Took over procedure when appropriate                        !          !             !               !              !             ! 
Provided too much verbal input (e.g. difficult to concentrate on procedure)            !          !             !               !              !             ! 
Provided too little verbal input (e.g. didn’t always give guidance when required)      !          !             !               ! ! ! 
Provided too much physical input (e.g. didn’t stretch trainee’s abilities)       !          !             !               ! ! ! 
Provided too little physical input (e.g. trainee’s abilities over-stretched)       !          !             !               ! ! ! 
Provided corrective critique during procedure (e.g. criticised but with explanation)      !          !             !               ! ! ! 
Provided positive critique during procedure (e.g. praised but with explanation)      !          !             !               ! ! ! 
Encouraged team awareness                !          !             !               ! ! ! 
Was patient-focused                !          !             !               ! ! ! 
Encouraged self-reflection on performance              !          !             !               ! ! ! 
Derived and agreed learning points from the case             !          !             !               ! ! ! 
Is a good role model with respect to their attitude and behaviour  
(for trainees in general)                   !          !             !               !               ! ! 
Overall is an excellent teacher                !          !             !               ! ! ! 
Overall, please indicate the extent to which the training met your expectations:             Below    !       Met   !    Exceeded  !  
                                         
    Extremely relevant      Relevant        Neutral        Irrelevant     Extremely irrelevant 
Overall, how relevant did you find this form?                                !         !            !               !              !  
How long did it take you to complete it?                       ! !   minutes          
Further comments about trainer and/or specific details about case: 
     Trainer:     Trainee:           Level: 
     Procedure:     Previous number of specific procedure: 
     Total number of cases with this trainer:             Hospital: 
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Figure 17. Comparison of mean scores for different subsections (Structure, Training behaviour, Attributes, 
Role model) within mini-STTAR – no significant difference found (p=0.07). 
 
 
Figure 18. Construct validity group 1 >10 years, group 2 5-9 years, group 3 <5. 
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The mean and median time for completion was 5.7 and 5.0 (interquartile range 2.0-7.0) minutes 
respectively. The median score for the usefulness of the form was 4.0 (IQR 3-4: 1= extremely irrelevant, 
5= extremely relevant). Of those where the box was completed, only 5 training episodes failed to meet 
trainees’ expectations, with the rest either meeting (282) or exceeding (152) these. 
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!"! Development of an “observer” assessment tool 
3.3.1 Background 
The teaching assessment tools that exist in the literature were designed, in the majority, to be completed 
retrospectively, by students and residents (Section 1.2.4). Much research, however has been performed 
that demonstrates observers inaccurately recall events, both in the amount they occur, and also the order 
and timings of happenings252. Prospective documentation, using the technique of direct observation, is 
also not without its problems, as the presence of an assessor, observer or researcher has been suggested to 
affect performance207, 301. The STTAR (Section 3.2.2), is a teaching assessment tool designed to be 
completed by an observer in real-time, yet it is not known what effect the observer would have on 
performance when implementing the form. The aim of this study was to develop a questionnaire to ensure 
acceptability amongst those being observed (both trainees and trainers) in the operating theatre. 
 
3.3.2 Methods 
Using comments made during the interviews, evidence from the literature, and observations made 
through piloting the STTAR, the items for the questionnaire were developed.  
 
3.3.3 Results 
The questionnaire was created in two formats: one for the trainee (H1) and one for the trainer (H2), and 
consisted of 22 matching items: 5 pertaining to the observer, 5 to communication throughout training 
episode, 5 to the trainer taking over the procedure, 4 to the theatre environment, 3 regarding the case and 
there were also 2 free text boxes, and an option for “other” within each of the sections (Figure 19). H1 
included three, and H2 six further questions regarding training styles. The questionnaire was developed 
with a five point Likert scale (1= strongly disagree, 2= disagree, 3= neutral, 4=agree, 5= strongly agree). 
Having created it, the items were checked and altered by a focus group of psychologists, educationalists 
and surgeons and it was then used during observations when STTAR was utilised. (Section 4.3.3.2) 
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1. Having an observer in theatre: 
2. Regarding the amount of communication from your trainer: 
3. Regarding when your trainer took over: 
 
1. 
 
Strongly 
disagree
Disagree Neutral Agree Strongly agree
Made no difference to the atmosphere in theatre nmlkj nmlkj nmlkj nmlkj nmlkj
Made no difference to the quality of teaching nmlkj nmlkj nmlkj nmlkj nmlkj
Put me under additional stress nmlkj nmlkj nmlkj nmlkj nmlkj
Had a detrimental effect on my performance nmlkj nmlkj nmlkj nmlkj nmlkj
Did not bother me nmlkj nmlkj nmlkj nmlkj nmlkj
 
Strongly 
disagree
Disagree Neutral Agree Strongly agree
The amount of interaction was appropriate nmlkj nmlkj nmlkj nmlkj nmlkj
There was too much chatter irrelevant to the case nmlkj nmlkj nmlkj nmlkj nmlkj
My trainer gave too many instructions nmlkj nmlkj nmlkj nmlkj nmlkj
My trainer rushed me nmlkj nmlkj nmlkj nmlkj nmlkj
My trainer asked too many questions nmlkj nmlkj nmlkj nmlkj nmlkj
I prefer it when my trainer asks questions nmlkj nmlkj nmlkj nmlkj nmlkj
I prefer a running commentary nmlkj nmlkj nmlkj nmlkj nmlkj
I felt able to ask my trainer questions nmlkj nmlkj nmlkj nmlkj nmlkj
 
Strongly 
disagree
Disagree Neutral Agree Strongly agree N/A
This was at a predetermined time nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
This occurred at an appropriate time nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
This occurred too soon nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
This did not occur soon enough nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
This was disappointing nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
Other (please specify) 
Other (please specify) 
Other (please specify) 
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Figure 19. Trainee “observer” assessment form (H1).  
 
4. Regarding the theatre environment: 
5. Regarding the case: 
6. If you disagree with 5c, please specify why: 
 
7. Any other comments: 
 
 
Strongly 
disagree
Disagree Neutral Agree Strongly agree
Distractions were kept to a minimum nmlkj nmlkj nmlkj nmlkj nmlkj
The nursing staff were competent nmlkj nmlkj nmlkj nmlkj nmlkj
The anaesthetists were co-operative nmlkj nmlkj nmlkj nmlkj nmlkj
There was good team work nmlkj nmlkj nmlkj nmlkj nmlkj
 
Strongly 
disagree
Disagree Neutral Agree Strongly agree
It was pitched at the right level nmlkj nmlkj nmlkj nmlkj nmlkj
I felt I struggled too much nmlkj nmlkj nmlkj nmlkj nmlkj
I got as much out of it as I hoped nmlkj nmlkj nmlkj nmlkj nmlkj
5
6
5
6
Other (please specify) 
Other (please specify) 
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!"# Chapter Summary 
Within this chapter, 4 different assessment tools have been created. The GAS form was designed to 
enable trainees’ training progress to be monitored through documenting how much input their trainer 
gave during each session. Next were the trainer assessments. Form P1 and P2 were created to assess the 
different characteristics or attributes of a “good trainer” and an “expert”. The mini-STTAR and the 
STTAR were developed to evaluate the trainer from a trainee’s and an observer’s point of view 
respectively. A simple questionnaire (Form H), was also created to be used in conjunction with the 
STTAR. This enabled the observed trainer and trainee to give their opinion as to how much they were 
affected by the presence of an observer in their operating theatre.  
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4.  ASSESSMENT OF TEACHING IN THE NATIONAL 
TRAINING PROGRAMME 
 
 
The next stage in the project was to evaluate the NTP both as a whole, and in terms of the courses and 
simulation models used, the training set up and the trainers themselves. Having analysed the trainers 
psychometric tests, these were to be correlated with the training assessments to determine which, if any, 
might have a significant impact on training performance.  
!"! Hypothesis and aims 
 
Despite a thorough review of the literature no clear cut guidelines were found as to how 
advanced laparoscopic surgery should be taught in terms of course attendance, training 
structure and content and also by whom. Furthermore there were no educational tools in 
existence that were suitable to objectively measure the teaching and trainee performance in 
ALS, particularly for consultant trainees within a national programme. 
The overall aim of this thesis therefore was to determine the training methods for advanced 
laparoscopic surgery, using laparoscopic colorectal surgery as an example. The primary aim 
of this thesis was to determine “how” the surgery should be trained in terms of educational 
theory and practically in terms of the training structure, training courses and environment 
using a grounded theory approach. The secondary aim was to determine “who” should be 
training it with respect to the trainer’s attributes, experience and necessary training. The 
tertiary aim was to develop means of assessing the training, the trainer and the trainee. The 
quaternary aim was to evaluate the NTP as a whole in terms of its design. The thesis structure 
is summarised below (Figure 10). 
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#"$ Trainees feedback on training (courses) 
4.1.1 Laboratory-based tissue advanced laparoscopic surgery courses 
4.1.1.1 Introduction 
Courses aimed at training advanced operations, particularly laparoscopic surgery, are few and far 
between62, 63. Each NTP trainee is required to participate in a course that may use a porcine or fresh-
frozen cadaveric model before starting “real life” supervised training (Section 1.3). Although many 
different training models have been suggested, including bench models, virtual reality and hybrid 
simulators, and cadaveric and porcine models, little research has been undertaken to determine which of 
these, if any, provides the most realistic and effective training for laparoscopic colorectal surgery85, 110-118, 
302. The only available studies investigating courses assessed a single model using satisfaction 
questionnaires85, 117, 118. 
This study aimed to determine and compare the overall opinions of both trainees and trainers attending 
training courses, about the simulator model’s (either porcine or cadaveric tissue) perceived fidelity, 
interference and educational value; and to assess trainees’ degree of insight into their operative 
performance in the simulated environment. 
4.1.1.2 Materials and methods 
• Course program and materials 
Each course followed a similar structure irrespective of the simulation model used. It ran over two days, 
included a period of lectures and video excerpts of procedures, usually followed by a live demonstration 
of a laparoscopic colorectal resection and then hands-on training sessions in the laboratory. The trainees 
were consultant surgeons, laparoscopic fellows, or senior surgical trainees in their last year of speciality 
training. They were taught in pairs by an expert laparoscopic surgeon (trainer).  
The laboratories were set up as operating rooms, with full laparoscopic stacks, monitors, equipment, 
drapes and instruments. A range of energy sources, ports, and stapling devices were available for the 
trainees to maximise their exposure to different equipment and to provide an opportunity for practise. 
The live porcine laboratories, fully certified and supported by veterinary staff, that the NTP trainees 
attended were situated in Hamburg (Germany) and Paris (France) due to the restrictions imposed by UK 
law. The three cadaveric labs were all based in the UK (Newcastle-upon-Tyne, Nottingham, Bristol), and 
used fresh frozen human cadavers donated in accordance with the Human Tissue Act302. The tissue was 
frozen to -20°C within 1 week after the time of death, defrosted 3 to 5 days before the course, and washed 
down with antiseptic soap. 
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4.1.1.3 Questionnaire and assessment method 
At the end of each course, all trainees and trainers were asked to complete a standardised, anonymous 
questionnaire. The questionnaire included 21 statements pertaining to the realism of the model (fidelity: 8 
items), factors possibly interfering with learning (interference: 3 items), the educational value of the 
model (8 items) and the overall satisfaction with the course (2 items) (Table 32). Each trainee and trainer 
had to rate the degree of their agreement with each statement using a 5-point Likert scale (1= strongly 
disagree, 2= disagree, 3= undecided, 4= agree, 5= strongly agree).  
The trainees’ performance was assessed confidentially by their trainer and by the peer trainee who had 
assisted during the procedure using the GAS form (Section 3.1). In addition, the trainees had to assess 
their own performance (self-evaluation) using the same form. The GAS form score options were: 1 (not 
performed, step had to be done by trainer), 2 (partly performed, step had to be partly done by trainer), 3 
(performed with substantial verbal support), 4 (performed with minor verbal support), 5 (competent 
performance, safe, without guidance), 6 (proficient performance, could not be better)2. Data were 
analysed using SPSS, (version 17). Data were collected prospectively and analysed using the Mann-
Whitney U test. Mean values are presented. A p value less than 0.05 was considered statistically 
significant. 
 
4.1.1.4 Results 
Over a 12 months period (January 2009 – January 2010), 103 responses from 26 trainers and 77 trainees 
from 10 cadaveric and 3 porcine courses were evaluated (response rate 94%). There were 66 responses 
(59 male and 7 female responses), from the cadaveric, and 37 responses (30 male and 7 female responses) 
from the porcine course. The median age of the trainees was 42 years (range, 32-62 years), and the 
median age of the trainers was 41 years (range, 36-60 years). The trainees had, on average, less than 2, 
and the trainers 5 to 10 years of experience in laparoscopic colorectal surgery. 
Overall, there were several significant differences found in opinion from those attending the cadaveric 
training course compared with the porcine course: there was significantly better organ [3.84, 3.50 
(p=0.04)] and tissue quality and colour, [3.97, 3.55 (p=0.02)] and less air leak [1.43, 2.40 (p<0.001)] and 
odour [4.24, 3.41 (p<0.001), 1.46, 2.21 (p<0.001)] on the porcine than the cadaveric course. The 
cadaveric model was found to be significantly better as a training model [3.62, 4.53 (p=0.001)], for 
anatomy [3.00, 4.25 (<0.001)] and realistic port placement [3.11, 4.02 (p<0.001)]. Tissue perfusion [3.79, 
3.25 (p=0.22)] in the live porcine course did not significantly improve training. All agreed that the 
tactility and tissue plane dissection in both models was authentic to real life and that they would not be 
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able to learn as much as they had from the course simply by watching in theatre [1.49, 1.71 (p=0.07)]. 
Furthermore, both models were thought to be superior to virtual reality [4.03, 4.29 (p=0.19) and able to 
improve laparoscopic skills in clinical practice [4.31, 4.36 (p=0.70)]. There was overall high satisfaction 
at the standard of the equipment, teaching and structure of both courses (Table 32).  
• Fidelity 
Both trainers and trainees rated the cadavers significantly better than the porcine model in terms of 
anatomical accuracy (trainers: 4.25 vs. 2.38, p<0.001, trainees: 4.17 vs. 3.17, p<0.001). This was also 
reflected by a more realistic port placement (trainers: 3.87 vs. 2.88, p0.05, trainees: 4.07 vs. 3.18, 
<0.001). In addition, the trainees rated tissue dissection in the porcine model as less realistic to live 
human tissue compared to those trainees using cadavers (2.66 vs. 2.07, p=0.01). Although tissue quality 
and colour (4.03 vs. 3.44, p=0.004) and organ consistency (3.83 vs. 3.40, p=0.02) were rated slightly 
better for the porcine model by the trainees, there was no difference for operative tactility compared to 
cadavers (3.86 vs. 3.89, p=0.88). The realism of laparoscopic equipment was perceived to be high by both 
trainers and trainees on cadaveric and porcine courses (trainer: 4.25 vs. 4.13, p=0.94, trainee: 4.10 vs. 
4.00 p=0.65).  
• Interference 
On the cadaveric course, trainers and trainees perceived there to be more of an air leak, and hence 
difficulty in maintaining the pneumoperitoneum, than those participants on the porcine course (trainer: 
2.73 vs. 1.25, p=0.001, trainee: 2.29 vs. 1.48, p=<0.001). Trainees at animal courses were less disturbed 
by odours (4.21 vs. 3.41, p=0.001). Yet, odour did not seem to affect their concentration level, although 
in cadaveric courses this was considered to be slightly more of a problem for both trainers and trainees 
(2.13 vs. 1.13, p=0.01, 2.24 vs. 1.55, p<0.001).  
 
• Educational value 
Although participants of both courses tended to agree that their course model was superior to the other, 
respondents from the cadaveric course supported this statement significantly more strongly (4.53 vs. 3.61, 
p=0.001). This difference was even more marked when comparing the answers of trainers who often 
taught on both courses (4.67 vs. 2.50, p=0.001). Trainees at porcine courses agreed more strongly with 
the statement that the course only allowed for familiarisation with laparoscopic instruments (2.83 vs. 
1.93, p=0.003), (Table 32).
Table 32. Questionnaire items and trainer and trainee opinions for cadaveric and porcine tissue course.
 Question Overall Trainer Trainee 
 *=comparable to in vivo p/c=porcine/cadaveric as appropriate for course 
Porcine 
(n=37) 
Cadaveric 
(n=66) p 
Porcine 
(n=8) 
Cadaveric 
(n=18) p 
Porcine 
(n=29) 
Cadaveric 
(n=48) p 
In
te
rf
er
en
ce
 Not disturbed by odour 4.24 (±0.9) 3.41 (±1.1) <0.001 4.38 (±0.7) 3.40 (±1.2) 0.08 4.21 (±1.0) 3.41 (±1.1) 0.001 
Smell made it difficult to concentrate 1.46 (±0.9) 2.21 (±1.0) <0.001 1.13 (±0.3) 2.13 (±1.3) 0.01 1.55 (±0.9) 2.24 (±1.0) <0.001 
Persistent air leak made it difficult to maintain a 
pneumoperitoneum 1.43 (±0.7) 2.40 (±1.1) <0.001 1.25 (±0.4) 2.73 (±1.3) 0.001 1.48 (±0.8) 2.29 (±1.0) <0.001 
Fi
de
lit
y 
Anatomical conditions authentic/* 3.00 (±1.0) 4.25 (±0.5) <0.001 2.38 (±0.5) 4.47 (±0.5) <0.001 3.17 (±1.1) 4.17 (±0.6) <0.001 
Operative tactility* 3.84 (±0.8) 3.90 (±0.8) 0.86 3.75 (±1.2) 3.93 (±0.7) 0.97 3.86 (±0.7) 3.89 (±0.8) 0.88 
Organ consistency* 3.84 (±0.7) 3.50 (±0.8) 0.04 3.88 (±0.6) 3.80 (±0.6) 0.93 3.83 (±0.7) 3.40 (±0.8) 0.02 
Tissue and organ quality and colour* 3.97 (±0.6) 3.55 (±0.9) 0.02 3.75 (±0.8) 3.87 (±0.9) 0.68 4.03 (±0.5) 3.44 (±0.9) 0.004 
Operative stacks/equipment* 4.14 (±0.5) 4.03 (±0.9) 0.70 4.25 (±0.4) 4.13 (±0.8) 0.94 4.10 (±0.5) 4.00 (±1.0) 0.65 
Reduced tactile feedback compared* 2.06 (±0.8) 2.57 (±1.0) 0.02 1.88 (±0.8) 2.71 (±1.3) 0.18 2.11 (±0.8) 2.52 (±0.9) 0.06 
Tissue plane dissection is not* 2.57 (±1.1) 2.15 (±0.9) 0.06 2.25 (±1.2) 2.40 (±1.1) 0.66 2.66 (±1.1) 2.07 (±0.9) 0.01 
Port placement authentic* 3.11 (±1.1) 4.02 (±0.9) <0.001 2.88 (±1.2) 3.87 (±1.0) 0.05 3.18 (±0.9) 4.07 (±0.9) <0.001 
Ed
uc
at
io
na
l v
al
ue
 
Training model is superior to p/c* 3.61 (±1.1) 4.53 (±0.6) 0.001 2.50 (±1.0) 4.67 (±0.4) 0.001 3.93 (±1.0) 4.48 (±0.7) 0.06 
Training on porcine model is better due to tissue perfusion 3.79 (±0.8) 3.25 (±1.4) 0.22 3.71 (±0.9) 3.00 (±1.8) 0.53 3.82 (±0.8) 3.36 (±1.2) 0.32 
Training only allowed for familarisation with laparoscopic 
instruments 2.78 (±1.2) 1.96 (±0.9) 0.02 2.63 (±1.5) 
2.08 
(±0.51) 0.51 2.83 (±1.2) 1.93 (±1.0) 0.003 
Able to learn as much as did from course by watching in 
theatre 1.49 (±0.8) 1.71 (±0.8) 0.07 1.50 (±0.7) 1.36 (±0.4) 0.77 1.48 (±0.8) 1.82 (±0.9) 0.03 
P/C model is superior to Virtual Reality training model 4.03 (±1.0) 4.29 (±1.2) 0.19 3.75 (±1.3) 4.53 (±0.5) 0.15 4.10 (±0.9) 4.20 (±1.0) 0.50 
Theory/Live surgery teaching high value 3.79 (±0.7) 4.03 (±0.8) 0.07 3.86 (±0.9) 4.07 (±0.4) 0.73 3.77 (±0.7) 4.02 (±0.9) 0.08 
Technical equipment of a high standard 4.41 (±0.4) 4.42 (±0.6) 0.62 4.63 (±0.5) 4.47 (±0.5) 0.47 4.34 (±0.4) 4.40 (±0.7) 0.36 
Course will help improve laparoscopic skills in clinical 
practice 4.31 (±0.6) 4.36 (±0.6) 0.70 4.17 (±0.7) 4.38 (±0.5) 0.54 4.34 (±0.6) 4.36 (±0.6) 0.86 
 Overall very satisfied with the course 4.49 (±0.5) 4.50 (±0.5) 0.83 4.63 (±0.5) 4.53 (±0.5) 0.68 4.45 (±0.5) 4.49 (±0.5) 0.67 
 Would recommend the course to others 4.56 (±0.5) 4.57 (±0.5) 0.84 4.63 (±0.5) 4.60 (±0.5) 0.90 4.54 (±0.5) 4.56 (±0.5) 0.79 
Secondly, the trainee’s performance was measured by their trainer, their peers and also by 
themselves using the GAS forms. The GAS forms use a 6 point scale that relates to the 
amount of support required for the trainee to perform the operation. For the porcine course, 
the peer score for the dissection of the vascular pedicle was significantly higher than that 
given by the trainer [5.0, 4.36 (p=0.02)]. Peers also scored trainees higher than themselves for 
the safe dissection of the bowel [4.94, 4.72 (p=0.04)] and the overall performance score [5.03, 
4.53 (p=0.01)]. For the fresh frozen cadaveric course, the trainees and their peers scored the 
ability to expose the operating field significantly higher than the trainers [4.58, 4.65, 4.12 
(p=0.01, p=0.03)]. Whereas the trainers rated the trainees higher for their ability to safely 
dissect the ureter or duodenum [4.47, 4.18 (p=0.02)] (Table 33, 34). 
Operative step Self Trainer Peer 
Self vs 
Trainer 
p 
Self vs 
Peer 
p 
Trainer 
vs Peer 
p 
Correct theatre set up 4.50 (±1.2) 
4.92 
(±0.7) 
4.58 
(±1.4) 0.85 0.81 0.51 
Appropriate patient 
positioning 
4.50 
(±1.2) 
4.79 
(±0.7) 
4.93 
(±1.2) 0.93 0.18 0.20 
Safe access technique 4.97 (±0.7) 
4.93 
(±0.9) 
5.12 
(±0.7) 0.75 0.61 0.20 
Exposure of operating field 4.75 (±0.6) 
4.76 
(±0.7) 
5.06 
(±0.7) 0.84 0.07 0.20 
Safe dissection of vascular 
pedicle 
4.74 
(±0.8) 
4.36 
(±0.9) 
5.00 
(±0.8) 0.35 0.09 0.02 
Dissection of mesentery 
(retrocolic) 
4.62 
(±0.7) 
4.50 
(±0.7) 
4.97 
(±0.7) 0.57 0.07 0.09 
Safe dissection of ureter or 
duodenum 
4.60 
(±0.7) 
4.57 
(±1.1) 5.0 (±0.8) 0.51 0.19 0.59 
Dissection of hepatic or 
splenic flexure 3.0 (±1.8) N/A 
4.50 
(±1.6) - 1.00 - 
Mesorectal dissection 4.56 (±0.8) 
4.74 
(±1.1) 
4.92 
(±0.9) 0.48 0.19 0.39 
Safe dissection of bowel 4.72 (±0.7) 
4.80 
(±0.7) 
4.94 
(±0.8) 0.50 0.04 0.83 
Safe extraction of bowel 5.06 (±0.8) 
5.19 
(±0.4) 
5.38 
(±0.6) 0.41 0.22 0.31 
Anastomosis 4.79 (±0.8) 
4.85 
(±0.7) 
5.23 
(±0.6) 0.52 0.18 0.10 
Overall performance 4.53 (±0.7) 
4.63 
(±0.7) 
5.03 
(±0.6) 0.18 0.01 0.09 
Table 33. Mean GAS form scores for trainee operative performance during 
anaesthetised porcine courses as rated by the operating surgeon (trainee), their trainer and 
their assistant (peer). S.D. quoted in parentheses. Significant difference in values in bold. 
 
   138 
Operative step Self Trainer Peer 
Self vs 
Trainer 
p 
Self vs 
Peer 
p 
Trainer 
vs Peer 
p 
Correct theatre set up 4.21 (±1.4) 4.06 (±1.2) 4.03 (±1.7) 0.89 0.68 0.77 
Appropriate patient positioning 4.37 (±1.2) 4.04 (±1.2) 4.21 (±1.6) 0.38 0.69 0.58 
Safe access technique 4.84 (±0.7) 4.63 (±0.9) 4.97 (±0.6) 0.29 0.37 0.05 
Exposure of operating field 4.58 (±0.7) 4.12 (±0.8) 4.65 (±0.8) 0.01 0.30 0.03 
Safe dissection of vascular pedicle 4.22 (±0.8) 4.32 (±0.8) 4.40 (±0.9) 0.26 0.09 0.86 
Dissection of mesentry (retrocolic) 4.25 (±0.8) 4.28 (±0.8) 4.23 (±0.7) 0.58 0.88 0.86 
Safe dissection of ureter or 
duodenum 4.18 (±0.7) 4.47 (±0.7) 4.38 (±0.8) 0.02 0.43 0.90 
Dissection of hepatic or splenic 
flexure 3.93 (±1.9) 4.06 (±0.8) 4.09 (±0.9) 0.42 0.80 0.90 
Mesorectal dissection 3.89 (±0.9) 4.12 (±0.9) 4.12 (±0.8) 0.17 0.05 0.28 
Safe dissection of bowel 4.21 (±0.8) 4.21 (±0.7) 4.11 (±1.1) 0.99 0.24 0.76 
Safe extraction of bowel 3.00 (±2.0) 4.79 (±1.2) 3.75 (±1.8) 0.65 - - 
Anastomosis 3.00 (±2.0) 4.40 (±1.2) 3.50 (±1.9) 0.31 - 1.0 
Overall performance 4.06 (±0.7) 4.15 (±0.7) 4.35 (±0.8) 0.47 0.07 0.67 
Table 34. Mean GAS form scores for trainee operative performance during fresh frozen cadaveric 
courses as rated by the operating surgeon (trainee), their trainer and their assistant (peer). S.D. quoted 
in parentheses. Significant difference in values in bold. 
 
4.1.2 Immersion courses 
4.1.2.1 Introduction 
Two of the NTP training centres (Bradford and Pelican) opted to run an “immersion course” – the 
underlying philosophy of the design being that giving a new trainee a concentrated exposure to a 
technique thus “immersing” them in the procedure, would help consolidate the learning through ready 
repetition and practice. The trainees were consultant surgeons, laparoscopic fellows, or senior surgical 
trainees in their last year of speciality training, and spaces were limited to 6-8 per course. For the live 
operating, one trainee took the role as lead surgeon, whilst another was their cameraman/first assistant, 
and an expert surgeon guided the trainee through the case. Over the four day period therefore the trainees 
could be actively participating in 4-8 cases. They were taught in pairs by an expert laparoscopic surgeon 
(trainer). The rest of the faculty and trainees not involved in the particular case watched the procedures 
through an audio-visual link in an adjoining room. A “compere” – an experienced surgeon and member of 
the faculty - answered questions in the seminar room and through the use of microphones posed questions 
raised by the observing audience to the operating team in theatre. Between cases there were informal 
discussions, lectures, video demonstrations of procedures, and sharing of expert “top tips”. 
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4.1.2.2 Questionnaire and assessment method 
At the end of each course, all trainees and trainers were asked to complete a standardised, anonymous 
questionnaire. The questionnaire included 13 statements regarding the usefulness of the course, and 2 
about their satisfaction. Each trainee and trainer had to rate the degree of their agreement with each 
statement, using a 5-point Likert scale (1= strongly disagree, 2= disagree, 3= undecided, 4= agree, 5= 
strongly agree). Data were collected prospectively and analysed using the Mann-Whitney U test (SPSS, v. 
18). Mean values are presented. A p value less than 0.05 was considered statistically significant. Scores 
were interpreted as continuous, and those falling between 2.5-3.5 were classed as “undecided”. 
4.1.2.3 Results 
Questionnaires were collected from two immersion courses, with 14 responses in total (5 trainers, 9 
trainees) (response rate 93%). The median age of the trainees was 47 years (range 36-54), and the median 
age of the trainers was 45 years (range 39-56), with two female responders. On average, the trainees had 
less than 2 years of experience in advanced laparoscopic surgery, and the trainers more than ten years. 
There was neither a significant difference in opinion between the trainers and trainees for any of the 15 
items on the questionnaire, nor a difference between the opinions given by attendees at either the Pelican 
or Bradford course (Mann-Whitney U, retain the null hypothesis). It was felt that the theoretical teaching 
and live surgery demonstration were of high teaching value (4.14, S.D. 0.77), and that trainees could not 
learn as much by simply watching live links as when scrubbing into the operation (175, S.D. 0.87). The 
equipment was of a high standard (4.69, S.D.0.48) although were not clearly similar to the course 
attendees departments (3.27, S.D. 1.10). It was suggested that training on either anaesthetised animals 
(3.28, S.D. 1.06) or fresh frozen cadavers first might be of benefit (3.85, S.D. 1.16). The responders felt 
that scrubbing into live cases was superior from computer training models 4.23, S.D.0.73), and did not 
think that the same could be learnt from either a virtual reality simulator (1.42, S.D. 0.51), or by an 
anaesthetised animal course alone (1.38, S.D. 0.51). Overall, participants were happy with the course 
(4.67, S.D. 0.65) and would recommend it to other surgeons (4.58, S.D. 0.67) (Table 35). 
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Table 35. Trainer and trainee opinion regarding the value of a laparoscopic colorectal “immersion” 
course. (Mann-Whitney analysis, n=14). 
 
4.1.3 Virtual Reality (VR) courses 
4.1.3.1 Introduction 
The Hamburg anaesthetised animal and the Newcastle fresh frozen cadaveric course had an allotted time 
period within it for use of a virtual reality simulator. The LapMentor is a virtual reality (VR) simulator 
than has different training modules within it303. It gives the trainee haptic feedback and has sophisticated 
computer graphics. The trainees were consultant surgeons, laparoscopic fellows, or senior surgical 
trainees in their last year of speciality training, and the time allotted for use of the simulator was between 
60-120 minutes. The trainee was expected to progress through basic laparoscopic procedures to gain 
familiarisation with the machine and the visuals and then complete a sigmoid colectomy. There was no 
enforced time limit. The machine was set up in a quiet area/room.  
Item Questionnaire item Mean Trainer 
(p) 
Venue 
(p) 
I1 Training on live human cases is superior to anaesthetised animals 4.78 (±0.42) 0.93 0.59 
I2 Training on animals first would be better to allow familiarisation with 
the techniques 
3.28 (±1.06) 0.06 0.05 
I3 There would be a benefit of training on fresh frozen cadavers first in 
addition to attending the immersion course 
3.85 (±1.16) 0.49 0.14 
I4 The operative stacks and equipment were similar to those used in my 
department 
3.27 (±1.10) 0.08 0.08 
I5 Scrubbing in only allowed me to increase familiarisation with 
laparoscopic instruments rather than colorectal procedures 
2.0 (±1.09) 0.74 0.16 
I6 I could learn what I did from scrubbing in simply by watching in 
theatre/further live links 
1.75 (±0.87) 0.92 0.41 
I7 Scrubbing into a live case is superior to virtual computer training 
models 
4.23 (±0.73) 0.45 0.58 
I8 The theoretical teaching and live surgery demonstration are of high 
teaching value 
4.14 (±0.77) 0.39 0.12 
I9 The technical equipment and authenticity of the training conditions are 
of a high standard 
4.69 (±0.48) 0.77 0.92 
I10 The course will help me to improve my laparoscopic skills in my future 
clinical practice 
4.58 (±0.51) 0.33 0.33 
I11 I could learn what I did from the course simply by attending an animal 
course 
1.38 (±0.51) 0.52 0.84 
I12 I would like to attend the course with my team 4.00 (±0.50) 1.00 0.16 
I13 I could learn what I did from the course simply by using a virtual 
reality simulator 
1.42 (±0.51) 0.43 0.75 
I14 Overall, I am very happy with the course 4.67 (±0.65) 0.27 0.27 
I15 I will recommend the course to other surgeons 4.58 (±0.67) 0.19 0.18 
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4.1.3.2 Questionnaire and assessment method 
At the end of this section of the course, all the trainees and trainers were asked to complete a 
standardised, anonymous questionnaire. The questionnaire included 16 statements regarding the simulator 
that were derived from the literature and from discussion in a focus group with the NTP educational 
committee. Each trainee and trainer had to rate the degree of their agreement with each statement using a 
5-point Likert scale (1= strongly disagree, 2= disagree, 3= undecided, 4= agree, 5= strongly agree). Data 
were analysed using SPSS (version 19). Data were collected prospectively and analysed using the Mann-
Whitney U test. Mean values are presented. A p value less than 0.05 was considered statistically 
significant. Scores were interpreted as continuous, and those falling between 2.5-3.5 were classed as 
“undecided”. 
 
4.1.3.3 Results 
Questionnaires were collected from two courses, with 28 responses in total (5 trainers, 23 trainees) 
(response rate 80%). The median age of the trainees was 44 years (range 38-56), and the median age of 
the trainers was 43 years (range 40-47), with 4 female and 24 male responders. On average, the trainees 
had less than two, and the trainers more than ten years of experience in advanced laparoscopic surgery. 
There was no significant difference in either the opinion between the trainers and trainees for any of the 
16 items on the questionnaire, or in the opinion of responders at different venues (see Table 36).  
Despite thinking that the anatomical conditions (2.85, S.D.0.97), tissue colour (2.32, S.D. 0.9), plane 
dissection (3.82, S.D. 1.02) and tactile feedback (2.17, S.D. 0.98) were not comparable to real life and 
that the simulator was like a computer game (3.42, S.D 1.1), responders did not think that the simulators 
were boring (2.03, S.D. 0.88) or a waste of time (1.92, S.D. 0.76) or that they could have learnt what they 
did from the VR simulator by watching videos (1.96, S.D. 0.76). In fact they thought they would like to 
have regular access to the VR simulator (3.53, S.D. 1.1), and that the simulator should be readily 
available for trainee surgeons with an interest in MIS (4.11, S.D. 0.8). They were unsure if the scores and 
feedback received would be useful to guide their future training (3.07, S.D. 1.15), and if the simulators 
were too basic (2.75, S.D. 1.2). They also felt that training on VR simulators was not superior to the fresh 
frozen cadaveric model (2.33, S.D. 0.91), and that it was inferior to the anaesthetised animal model (3.75, 
S.D. 1.04).  
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 Questionnaire item Mean Trainer 
(p) 
Venue 
(p) 
V1 I found the VR simulator easy to use 3.35 (±1.02) 0.57 0.74 
V2 The tactile feedback from the VR simulator is comparable to when 
operating on humans 
2.17 (±0.98) 0.27 0.22 
V3 The colour of the tissue on the VR model is comparable to in vivo 2.32 (±0.9) 0.72 0.1 
V4 Anatomical conditions on the VR model is comparable to in vivo 2.85 (±0.97) 0.61 0.04 
V5 The operative tactility during training on VR is authentic to in vivo surgery 2.32 (±0.9) 0.26 0.03 
V6 Training on VR simulators is superior to fresh frozen cadavers 2.33 (±0.91) 0.39 0.14 
V7 The VR simulator just felt like a computer game 3.42 (±1.1) 0.79 0.38 
V8 Training on VR simulators is inferior to the animal model 3.75 (±1.04) 0.05 0.04 
V9 The VR simulator was boring 2.03 (±0.88) 0.46 0.88 
V10 Tissue plane dissection on the VR simulator is not realistic to real life 3.82 (±1.02) 0.8 0.06 
V11 I would like regular access to the VR simulator to practise my technique 3.53 (±1.1) 0.11 0.63 
V12 The scores and feedback from the VR simulator were useful to guide my 
future training 
3.07 (±1.15) 0.92 0.1 
V13 I could have learnt what I did from the VR simulator by watching videos 1.96 (±0.88) 0.1 0.72 
V14 The VR simulator was a waste of time 1.92 (±0.76) 0.71 0.69 
V15 The VR simulator should be readily available for trainee surgeons with an 
interest in MIS 
4.11 (±0.8) 0.81 0.06 
V16 Although fun, the VR simulator was too basic 2.75 (±1.2) 0.49 0.06 
Table 36. Trainer and trainee opinion regarding the value of a laparoscopic colorectal “Virtual 
Reality” simulator (LapMentor) within a training course. Mann-Whitney analysis (n=28). 
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!"# Trainees feedback of training models in the programme  
4.2.1 Introduction 
As was discussed in Section 1.3, a pathway was devised that focussed on one-to-one training and 
mentoring 30, 88, 304. Information from the national colonoscopy training initiative that had addressed 
training in England was also used to guide the establishment of the NTP305. It was agreed that each 
programme “trainee” (consultant surgeon) would be assigned to a trainer within a training centre, attend a 
hands-on course and then embark on a period of supervised assessed patient operating (mentoring or 
preceptorship)256. The trainee would then enter the final assessment (“sign-off”) and leave the programme 
to pursue audited independent practice (Figure 20)306.  Although the broad framework of the programme 
was the same for each training centre, the specifics could vary. (Figure 20) 
 
Figure 20.  Repeat from Section 1.3. Annotated arrows denote pathway of NTP trainee. Text boxes for each 
arrow describe the stage in detail and the different ways, where variation exists, in which the stage may be 
completed. * To be eligible to register within the programme the trainee has to be consultant surgeons with sufficient experience in 
open colorectal surgery and basic laparoscopic procedures. Allocation to one of the eleven training centres is based on trainee choice and 
geography (1)Bradford 2) Hull 3)Kings College, Guy’s and St Thomas’, 4) Newcastle and Gateshead, 5) North West, 6) Nottingham, 7) 
Oxford, 8) Pelican (Basingstoke/Frimley Park), 9) Portsmouth, 10) South West (Plymouth, Yeovil, UBT) 11) St 
Marks/Colchester/Guildford). Each centre given funding to provide training although exact way in which it is spent is not prescriptive. ** 
Immersion course is where the trainees perform, assist in or observe several live operative cases in a short period of time so that they are 
“immersed” in the procedure before undergoing the less-intensive training within the training programme.*** Assessment after each case 
using the GAS form. 
!
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The aim of this study, therefore, was to review the NTP trainees’ opinions of the training they had 
received through the programme in terms of its structure, the mode of mentoring and delivery combined 
with feedback and assessment. This was designed to identify problems within training so that they could 
be addressed, and also to try and ensure consistency in the quality of teaching throughout England and 
help justify the continued funding of the programme. 
4.2.2 Method 
A questionnaire was developed that aimed to review the NTP areas of variability in the training pathway 
between different training centres (Figure 20). In 2010, an 85 question, on-line questionnaire was 
distributed to all registered NTP trainees who had completed more than five training episodes (Survey 
Monkey).  A downloadable format of the questionnaire was also available which was returned by post. 
Initial non-responders were contacted a second time through a reminder e-mail. At the time of collection 
no trainee had entered the formal sign-off phase, thus the data received pertained to Stages 1-3 (Figure 
20). Demographic data including age, sex, training region and year of specialization were collected. The 
training (geographical) region was asked for rather than the specific centre 252.  
The questions were divided into different sections including: background experience (Stage 1), training 
courses (Stage 2) and training on inpatients (Stage 3). The latter was further subdivided into structure and 
organisation, the trainer and training session, and feedback using a GAS form or other tools (Stages 1-3 
(Figure 20))306. The GAS form is an observational assessment tool that relates to the extent of “mentor” 
or “trainer” involvement for individual steps of each laparoscopic colorectal procedure and provides a 
record of trainee proficiency gain 306. Trainee opinion was obtained using a five-point Likert scale (1= 
strongly disagree, 2= disagree, 3= undecided, 4= agree, 5= strongly agree). Data were analysed using 
SPSS (version 18). Mean values and standard deviations were calculated for the opinion data. Any mean 
score greater than 2.5 but less than 3.5 corresponded to “undecided”. A score of >3.5 indicated 
agreement.  Categorical data with responses given using nominal scales were presented as percentages. 
Analysis of variance test (ANOVA) was used to examine the impact of demographic and background 
factors on the opinion ratings. The Mann-Whitney U test was used to examine the difference between the 
ratings. 
4.2.3 Results 
Fifty-four registered trainees fulfilled the inclusion criteria and thirty-seven completed the questionnaire 
(69% response rate), with an overall positive skew in the distribution of the results.  
4.2.3.1 Background (Stage 1) 
The trainees’ median age was forty-five (36-62) years, 32 male, 5 female). They had been colorectal 
specialists for between one and twenty-one years (median 9 years) and were from all regions of England.  
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4.2.3.2 Training courses (Stage 2) 
All trainees attended at least one “hands-on” training course, with sixteen attending both a cadaveric and 
a porcine course. The course incorporated team training for 43% of respondents, which was thought to 
improve communication (3.56 (±0.72)), patient set up (3.81 (±0.65)) and nurses’ confidence with the 
laparoscopic equipment (3.88 (±0.50)). Overall, trainees disagreed with the statement that there was no 
benefit to having team training (1.94 (±0.85)).  
4.2.3.3 Training (Stage 3) 
•  Structure and organisation 
Teaching sessions were structured using either an inreach (11%), in-house (11%), outreach (27%), or a 
combination (51%) of training model. Trainees were undecided whether they would like to be trained by 
a combination of trainers (3.23, (±1.25)). They agreed they were taught by their trainer of choice (3.76, 
(±1.26)) and thought their trainer qualified after them (i.e. more junior) (3.55, (±1.50)). Sessions were 
organised on an ad hoc basis (78%), with some trainers providing a regular dedicated training operating 
list (13.5%). Trainees found that teaching sessions were seldom cancelled (93%), it was easy to book 
(92%) and to consent (100%) an appropriate patient, and that their hospital was supportive of training 
(97%) with adequate allocation of operating theatre time (94%). Distance to travel posed an occasional 
problem for both trainers and trainees (11%), and it was often the trainee who was too busy with normal 
duties to arrange a suitable training time (16%) (Table 37). 
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Table 37. Description of training structure and organisation, along with frequency of difficulties 
experienced by different trainees during Stage 3 (%). 
•  Trainer and training session 
o Trainer attributes 
Trainers were thought to be expert laparoscopic colorectal surgeons (4.71 (±0.46)), who were calm (4.5 
(±0.62)), patient (4.62 (±0.60)), adaptable (4.31 (±0.82)), supportive (4.73 (±0.45)), enthusiastic (4.75 
(±0.44)), had good insight (4.58 (±0.50)) and were good role models (4.61 (±0.49)).  
o Teaching skills 
Trainers were clearly interested in (4.63 (±0.49) and excellent at training (4.71 (±0.46)), and taught 
current best practice (3.78 (±1.47)) at an appropriate level (4.76 (±0.43)), using sound educational 
principles (4.55 (±0.50)), whilst ensuring patient safety was a priority (4.40 (±1.03)). Trainers set clear 
objectives before each case (4.25 (±0.95)), were consistent in their teaching (4.61 (±0.78)) and operative 
approach (4.59 (±0.66)) and facilitated operations without taking over (4.59 (±0.61)). Trainees disagreed 
that their trainers got annoyed by a lack of progress (1.61 (±0.89)), and took over too quickly (2.0 
(±1.10)).  
Training Style (n=37) Trainee (n) (%) 
Inreach 4 10.8 
In House  4 10.8 
Outreach 10 27.0 
Inreach/Outreach 16 43.2 
Outreach + Immersion course 3 8.1 
Organisation (n=37)   
Regular dedicated list 5 13.5 
On an ad hoc basis 29 78.3 
Clear plan of sessions 1 2.7 
Other 2 5.4 
Difficulties (n=15)   
Trainer too busy 9 24.3 
Trainer cancelled regularly 1 2.7 
Difficult to organise case 3 8.1 
Difficult to obtain consent 0 - 
Limited theatre time 2 5.4 
Trainer had a long distance to travel 4 10.8 
Trainee had a long distance to travel 4 10.8 
Trust not supportive 1 2.7 
Trainee too busy 6 16.2 
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o Communication 
When asked if trainers’ instructions were difficult to understand or if trainers were patronising, trainees 
disagreed with both statements (1.76 (±0.96), 1.18 (±0.39) respectively). Instead trainers were thought to 
be “consciously competent” (4.55 (±0.79)), clear in their instructions (4.61 (±0.55)), encouraging (4.73 
(±0.45)), and able to work well with their team (4.50 (±0.62)). (The term ‘consciously competent’ refers 
to the ability to perform a task with thought (i.e. pre-“automaton” stage), and to explain what the trainee 
is required to do6). 
 
• Training session feedback and GAS form 
Trainers assessed fairly (4.69 (±0.59)), and encouraged reflection and insight into their trainee’s 
performance (4.47 (±0.56)). The majority of trainees agreed that they received a routine debrief session 
(4.44 (±0.56), 86.5%), which usually used the GAS form to support the feedback (84.4%). Trainees 
disagreed that the GAS form was difficult to understand (2.19 (±0.78)), time consuming (2.34 (±1.09)), 
and that their trainers were not keen to use it (1.78 (±0.55)). They were undecided about the form’s utility 
(2.56 (±1.1)) and clarity (2.59 (±0.87)), and whether it could be used to highlight areas for their further 
training (3.22 (±0.94)). The majority of training episodes was recorded routinely (78.3%). Equipment 
difficulties accounted for the lack of video recording in only 24.3% of cases, with the residual 75.7% 
being due to avoidable issues. 
To gain an overall understanding of the responses, the questions were classified further into two classes, 
supportive (31 questions) and critical (29 questions) of the NTP training. The ratings assigned to each 
class were aggregated. A new variable, “level of approval”, was computed by subtracting the aggregated 
critical ratings from the aggregated supportive ratings. The variables in the training pathway were 
location of training centre, training method, course, choice of trainer, hierarchy (trainer more junior in 
terms of age and overall experience aside from LCS) and training session (Figure 20). ANOVA 
demonstrated that the only variable to have a significant impact on the level of approval was whether the 
trainees were able to choose their trainer (supportive of NTP, choice of trainer p=0.050, critical of NTP, 
choice of trainer p=0.020) (Table 38). This remained significant with further analysis using the Mann-
Whitney U test (supportive of NTP, p=0.047, critical of NTP, p=0.039). 
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Table 38. The distribution of responses supportive and critical of the NTP compared with different 
variables.  p values shown. 
  
Variable Supportive of NTP Critical of NTP Difference 
Location 0.125 0.286 0.442 
Training method 0.145 0.787 0.460 
Course 0.730 0.352 0.698 
Choice of trainer 0.050 0.020 0.005 
Hierarchy 0.321 0.565 0.827 
Training session 0.514 0.286 0.083 
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!"$ Evaluation of trainers in the NTP 
As mentioned previously NTP trainers were instated simply on account of their experience and 
association with a training centre and trainees were allocated to them by the clinical lead and Lapco office 
on account of geography and trainee preference. During the interviews there were many different points 
made regarding the potential challenges within a training relationship, both with the standard training 
hierarchy in place and when training a more senior colleague in a new technique. For example: 
AP: The difficult ones, the really, really difficult ones are the ones who’ve got no insight and feel that they 
are good and they are capable and that me or whoever it is as a trainer is being unreasonable. That’s 
difficult. 
BB: Er, when they’re challenging er, people come with fixed views. I.E are non-receptive. People who 
either don’t listen or don’t hear, er, the advice that they’re given. Those who are over-confident, in their 
own abilities. Um, those who are erm, disrespectful to the theatre staff.  
 
BO: Er, because one group of people are very confident and very able, and another group who may be able 
but who are not confident, and then there’s the worst who are neither confident nor able which is always 
tricky. 
 
BK: And the problem is of course when the power stuff gets in the way, or when people are feeling 
defensive or all those things and that can really poison the teaching relationship. 
 
AL: I mean potentially it could be, it could become quite tricky, but I would say, in the majority of cases, 
most people when they go to learn something, be it in a workshop, or albeit in a masterclass environment, 
if they’re, if they go to work to learn that something, they don’t know how to do it and so therefore they’re 
buying into it, but some people might not buy into it, in which case it’s going to be difficult and the 
relationship is going to break down. 
 
AQ: particularly if you’ve interpersonal problems, predating, if you’re working with colleagues, that can 
be very difficult and er, certainly we’ve had to swop… a trainee, because it didn’t work when I was a 
trainer, when I was a consultant, and it didn’t work when we were peers. And that’s just, I think we’re 
always get that type of personality clash, and sometimes if there’s any difficulty in the balance, the 
communication, it’s the patient that’s going to suffer, and that’s why yes, there is one person where I said, 
no I am not going to do this.  
 
The aims of this study were to assess the trainers in the NTP. The first aim was to better understand and 
formally assess the trainers and trainees of LCS in the NTP in terms of their background training 
including fellowships and educational courses, their learning and teaching styles and their handedness. 
The second aim was to determine the personality of these surgeons and to see whether this differed from 
that of the “normal population”, and through the use of Form P, to assess the trainers’ insight into their 
possessing the characteristics of a good trainer. Before this could be done, however, the relevant 
psychometric tests used in the studies would have to be decided. Having gleaned this information, the 
next aim was to apply the various training assessments (GAS, mini-STTAR, STTAR) to the NTP, and 
evaluate the quality of the training episodes. A further aim was to see if any particular “psychometric 
item” (PI) significantly impacted training and to determine if trainers ought to be “experts” to train. The 
study is split into three sections: psychometric testing, determining the necessity of expertise and training 
assessment application. Ethical approval and separate site specific “Research and Development” approval 
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was gained for each of the eighteen different trusts affiliated to the NTP training centres for all of the 
studies within this section. 
4.3.1 Psychometric testing of trainers’ and trainees’ attributes 
4.3.1.1 Methods 
An expert panel decided on which of the many different tests available should be used to assess the study 
participants for each area of interest. The programme leads were involved to ensure that there would be 
no negative impact on the programme by the research (Table 38). The trainers and trainees were invited 
to enrol from the different training centres through e-mail and face-to-face communication. Participant 
information was provided and consent forms completed (Appendix). All participants were surgeons with 
varying degrees of experience in advanced laparoscopic surgery, with the only inclusion criteria being 
that the trainers had to be NTP trainers and the trainees NTP consultant trainees, or fellows or senior 
registrars receiving training at the NTP training centres from the same NTP trainers. Careful instructions 
and counselling were given to those completing the formal psychology tests. The forms were all 
completed over a period of eighteen months, in a quiet environment away from distraction and always 
with the author present so that any questions or miscomprehensions could be addressed at the time of 
completion to aid accuracy of data collection. Data were analysed for variance through ANOVA and t test 
evaluation. A p value of <0.05 was taken as significant. 
 
4.3.1.2 Results 
• Selected assessments 
An expert panel involving 3 psychologists, 3 educationalists, 1 educationalist and surgeon and the 
educational and clinical leads for the NTP decided on the different psychometric tests available through 
analysing the literature, and also through their own particular expertise and prior experience of different 
tools (Table 39). Suggestions were made through face-to-face meetings and final consensus confirmed 
through e-mail and telephonic communication.  
o Background questionnaire 
A simple background training questionnaire was developed to collect demographic data including 
training fellowships and educational courses (simple questionnaire) (Appendix). 
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Expert Specialist interest/ relevant qualifications 
Psychologist 1 A member of the British Psychological Society (BPS) and Register of 
Qualifications in Test Use (RQTU) as a registered test user of occupational 
ability and personality psychometric tests. Certified in the 16PF personality 
test.  
Psychologist 2 Senior research fellow at Imperial College London with a background in 
education, psychology, and psychometrics, she has published widely in areas 
relating to personality, resilience, intelligence, and psychopathology. She is 
particularly interested in selection and assessment processes as well as in 
behaviour observation and prediction. 
Psychologist 3 Has a deep interest in and knowledge of statistics and a BSc in applied 
mathematics, a MSc in decision sciences and a PhD in Operational Research.  
Educationalist 1 PhD in psychomotor skills in minimally invasive surgery and a NTP trainer. 
Educationalist 2 PhD in surgical simulation and special interest in course design and 
implementation. 
Educationalist 3 MEd and MD with a special interest in applied adult education theory in skills 
acquisition, in particular in endoscopy training. 
Educationalist 4 MD and MSc in Evidence-based Health Care. Special interest in adult learning 
and changing professional behaviour, in particular in endoscopy training. 
Educational programme lead  
Clinical lead  
 
Table 39. Expert panel members with details of their relevant qualifications and special interests. 
 
o Learning styles: the adapted Honey and Mumford questionnaire 
The Learning Styles Questionnaire is a list of 24 statements, adapted from Honey and Mumford’s original 
80307. Using a categorical judgement, each participant is invited to mark the score sheet if the statement is 
usually true for them – it is a simple binary score i.e. yes or no. It groups scores into four groups of 
learning styles: Activist, Pragmatist, Theorist, Reflector style. In theory, if no statement is true for the 
participant, the form could be returned completely blank (Table 40). 
 
Style Definition 
Activist Learn by “doing” 
Pragmatist Need to see how to put learning into practise in the real world 
Theorist Need concepts, facts and theory to learn 
Reflector Learn by observing and thinking about what happened 
Table 40. Learning styles abbreviated definitions (full version see Appendix). 
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o Teaching styles: the Self Evaluation Tool: the Staffordshire Evalution of Teaching Styles 
The Self Evaluation Tool (the Staffordshire Evaluation of Teaching Styles (SETS) is a 24 item 
questionnaire where the responder gives their opinion on an abbreviated five point Likert scale (1, 2, 3, 4, 
5), with “not agree at all” and “strongly agree” above either end308 (Appendix). Once completed, using a 
specific response analysis sheet, the “Scoring Grid” responses are then analysed and grouped into six 
different categories:  
• The all-round flexible and adaptable teacher (Style 1) 
• The student-centred, sensitive teacher (Style 2) 
• The official curriculum teacher (Style 3) 
• The straight facts no nonsense teacher (Style 4) 
• The big conference teacher (Style 5) 
• The one-off teacher (Style 6) 
The separate scores for these items can then be plotted on the Staffordshire Hexagon308. 
 
o Handedness: the Edinburgh Handedness Inventory 
The Edinburgh handedness inventory was first designed in the 1970s, and has since been modified to 
become a more simple 7 item questionnaire pertaining to hand use preference in writing, throwing, 
scissor knife and spoon use, and striking a match 309 310. The Likert scale responses are coded with “-50” 
(always left), “-25” (usually left), “0” (no preference, or blank row), “25” (usually right), “50” (always 
right). The results of the seven items are then summed and divided by 4, giving an Edinburgh-like Lateral 
Quotient ranging from -100 (complete left handedness) to +100 (complete right handedness) (Appendix).  
 
o Personality (using 16pf and also Form P1 and P2) 
16pf or sixteen personality factor questionnaire is a test designed by Dr Raymond Cattell to give a broad 
measure of personality that would be useful to practitioners in a wide range of settings including 
counselling, selection and clinical decision-making311. There are 185 items within the test, with the 
majority using a “True/False/?” format. Responders are encouraged to avoid the use of “?”, to maximise 
the information gleaned about the 16 different factors examined (Table 41). One of the items is 
“Reasoning”. The raw score for each item is applied to a reference table compiled from analysis of a 
standardised “normal” population. This then creates the “Standard Ten Score (STEN)” for each of the 
primary factors. The five second-order or global factors are then calculated by using the STEN scores and 
further combining and analysing them using a specific formula. The version for English language 
speakers was used in this research (PFUK04, English) (Appendix). 
 
   153 
Code Factor title 1 10 
A Warmth Emotionally distant from people Attentive and warm towards others 
B Reasoning Fewer Reasoning items correct More Reasoning items correct 
C Emotional Stability Reactive, Emotionally changeable Emotionally stable, Adaptive 
E Dominance Deferential, Cooperative, Avoids conflict Dominant, Forceful 
F Liveliness Serious, Cautious, Careful Lively, Animated, Spontaneous 
G Rule-Consciousness Expedient, Non-conforming Rule-Conscious, Dutiful 
H Social Boldness Shy, Threat-Sensitive, Timid Socially bold, Adventurous, Thick-Skinned 
I Sensitivity Objective, Unsentimental Subjective, Sentimental 
L Vigilance Trusting, Unsuspecting, Accepting Vigilant, Suspicious, Sceptical, Wary 
M Abstractedness Grounded, Practical, Solution-Oriented Abstracted, Theoretical, Idea-Oriented 
N Privateness Forthright, Straightforward Private, Discreet, Non-Disclosing 
O Apprehension Self-Assured, Unworried Apprehensive, Self-Doubting, Worried 
Q1 Openness to Change Traditional, Values the familiar Open to change, Experimenting 
Q2 Self-Reliance Group-Oriented, Affiliative Self-Reliant, Individualistic 
Q3 Perfectionism Tolerates disorder, Unexacting, Flexible Perfectionist, Organised, Self-Disciplined 
Q4 Tension Relaxed, Placid, Patient Tense, High energy, Impatient, Driven 
IM Impression Management Response style  
Table 41. Different factors within the 16PF.  
 
o Form P1 and P2 
Form P1 and P2 were developed in section through the semi-structured interviews and Delphi process 
(Section 2.5.1, 2.5.2). P1 is 62-item questionnaire that asked trainers to rate themselves, using a 7 point 
Likert scale (1= strongly agree, 2= moderately disagree, 3= disagree, 4= undecided, 5= agree, 6= 
moderately agree, 7= strongly agree), in the extent to which they felt that they possess different 
characteristics. P2 is structured in the same way but is aimed at the trainee to provide an assessment of 
their trainer. 
 
• Application of psychometric tests  
o Background information 
Of the 64 participants, the mean age was 44, (median 43, range 34-64). It was then split into 4 groups: 30-
39, 40-44, 45-49, >50. There were 60 male and 4 female participants (Table 42). The LCS experience 
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was split into 4 groups: < 2, <5, <10 and >10 years (22, 10, 13 and 18 participants respectively). 42 
participants had attended an animal course (67% (n=62)), 19 an animal (31% (n=62)), and 5 an 
immersion course (8% (n=62)). 30 had completed a previous fellowship and 37 had been on a train the 
trainer and 26 a communication course. 4 participants had a formal teaching qualification. 
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Z5 1 47 M 1 4 ! ! ! ! ! ! ! !   !   
Z6 0 34 M 1 1   ! !   !             
Z52 0 37 M 1 1   ! !   !             
Z54 1 45 M 1 4 ! ! ! ! ! ! ! !       
Z69 0 37 M 1 3 ! ! ! ! !             
Z70 0 39 M 1 1 ! ! !   !       !     
Z92 1 40 M 1 3 ! ! ! ! !   ! !   !   
Z111 1 54 M 1 4 ! ! ! ! !         !   
Z136 0 51 M 1 1   ! ! ! !             
Z150 0 41 M 1 3 ! ! !                 
Z66 1 50 M 2 4 ! ! ! ! ! ! ! !   ! ! 
Z79 0 47 M 2 1 ! ! !       !         
Z93 0 38 M 2 2 ! !   ! !           ! 
Z96 1 43 M 2 3 ! ! ! ! !   ! !       
Z105 0 47 M 2 1   ! ! ! !   !       ! 
Z108 0 36 M 2 1   ! ! ! !       !     
Z121 1 42 M 2 3 ! ! ! ! ! ! ! !   !   
Z124 0 39 M 2 2   ! ! ! !             
Z10 1 46 M 4 2 ! ! ! ! ! !   !       
Z19 1 43 M 4 3 ! ! ! ! ! ! ! !       
Z27 1 44 M 4 3 ! ! ! ! ! ! ! !   ! ! 
Z30 0 39 M 4 2   ! !   !             
Z112 0 40 M 4 1   ! !   !   !   !   ! 
Z3 0 57 M 5 1   ! !   !   !       ! 
Z29 1 49 M 5 4 ! ! ! ! ! ! ! !   !   
Z57 1 46 M 5 4 ! ! ! ! !   ! !   !   
Z118 0 44 M 5 1 ! ! !       !       ! 
Z120 0 44 M 5 1   !     !   !         
Z127 1 35 M 5 2 ! ! ! ! !   ! !   ! ! 
Z47 0 40 F 6 1 ! ! ! !     !   !     
Z49 1 41 M 6 3 ! ! ! ! ! ! ! !   !   
Z56 1 40 M 6 2 ! ! ! ! ! ! ! !   ! ! 
Z86 0 48 M 6 1   ! !   !   !       ! 
Z97 0 39 M 6 2   ! !   !   !   !     
Z126 1 59 M 6 4 ! ! ! ! ! ! ! !   ! ! 
Z128 1 64 M 6 4 ! !   ! ! ! ! !      
Z143 0 54 M 6 1   ! ! ! !   !       ! 
Z145 1 43 M 6 4 ! ! ! ! ! ! ! !   ! ! 
Z146 1 47 M 6 4 ! ! ! ! ! ! ! !   ! ! 
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Z148 0 59 M 6 1   ! !       !       ! 
Z156 1 47 M 6 2 ! !   ! ! ! !     !   
Z147 1 45 M 7 4 ! ! ! ! ! ! ! !   !   
Z174 0 40 F 7 1 ! !     !       !     
Z53 1 41 M 7 3 ! ! ! ! ! ! ! !   !   
Z61 0 46 M 7 1 ! ! ! ! !   !         
Z91 1 56 M 7 4 ! ! ! ! ! ! ! !   !   
Z109 0 41 M 7 1   ! !   !             
Z141 1 39 M 7 2 ! ! ! ! ! ! ! !   !   
Z8 1 44 M 8 4 ! ! ! ! ! ! ! !   ! ! 
Z11 0 38 M 8 1 ! ! !   !       !   ! 
Z13 0 39 M 8 2   ! ! ! !             
Z2 1 52 M 9 4 !       !   ! !   ! ! 
Z40 0 38 F 9 1   ! !   !   !   !   ! 
Z63 1 43 M 9 4 ! ! ! ! !         !   
Z89 1 48 M 9 4 ! ! ! ! ! ! ! !   ! ! 
Z100 0 41 F 9 1 !   !   !   !         
Z107 1 45 M 9 3 ! ! ! ! ! ! ! !       
Z125 1 43 M 9 3 ! ! ! ! ! ! ! !   !   
Z149 1 51 M 9 4 ! ! ! ! !   ! !   !   
Z18 1 44 M 10 4 ! ! ! ! ! ! ! !   !   
Z34 0 37 M 10 1 ! ! ! ! !       !     
Z154 1 43 M 10 3 ! ! ! ! ! ! ! !   !   
Z38 1 45 M 11 3 ! ! ! ! ! ! ! !   !   
Z41 1 43 M 11 3 ! ! ! ! ! ! ! !   !   
Z181 1 45 M 11 3         !   ! !       
Table 42. Different participants within the study and the forms each completed. Trainer = 1, trainee = 
0. Experience in advanced laparoscopic surgery: 1= <2 years, 2= <5 years, 3 = <10 years, 4= >10 years. 
(N.B. Training centre key not disclosed to preserve anonymity or participants). 
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o Learning styles 
60 participants completed the learning styles questionnaire, 28 of which were trainees, 32 trainers, aged 
between 34 and 59 (median 43), from ten of the eleven training centres (no enrolment from Hull). Three 
responders were female, and 57 were male. The different scores for the 60 participants in the 4 different 
learning styles are demonstrated (Table 43). On average, the participants scored most highly in the 
“pragmatist” style (5.05, S.D. 0.811), and then followed by “theorist” style (3.83, S.D. 1.49) although 
there was no significant difference found. When grouping the participant’s scores for different styles into 
either trainer/trainee, or by difference in age (4 groups: 30-39, 40-44, 45-49, >50) ANOVA analysis 
demonstrated no significant difference (Appendix). 
o Teaching styles 
45 participants took the teaching styles questionnaire (SETS), from ten of the eleven training centres (no 
enrolment from Hull), 34 of which were trainers, and 11 were trainees. One responder was female, the 
rest male, and the median age was 44 (range 35-64). 23 had been on a previous laparoscopic fellowship 
and the average experience of the responders in advanced laparoscopic surgery was between 5-10 years. 
33 had attended a version of the “train the trainer” course, 22 a communications course and 3 had a 
formal teaching qualification (Table 43). The overall mean score for Style 1 (the all-round flexible and 
adaptable teacher), was found to be significantly higher than that for the other styles (Style 1: 16.16, Style 
2:12.28, Style 3: 11.35, Style 4: 10.88, Style 5: 11.62, Style 6: 10.00, p=0.006). There was no significant 
difference found between any of the preferred teaching styles and whether the responder was a trainer or 
not or whether they had attended a fellowship. A significant difference was found in the scores for style 2 
(student-centred, sensitive teacher) for those who had attended a communication course (13.59, vs. 11.04, 
p=0.001), and for style 5 (big conference teacher), for those who had a teaching qualification (15, vs. 
11.38, p=0.007). In style 6 (one-off teacher) there was a significant difference in scores between the years 
of experience (<2 years:11.42 vs. 2-5 years: 10.37 vs. 5-10 years: 8.91, vs. >10 years: 10, p=0.03), and 
age (>50: 11.1, 45-49: 9.6, 40-44: 9.06, and 30-39: 11.3, p=0.02) although no obvious pattern was seen. 
Attending the train the trainer course attendance also significantly dropped the score in style 6 (9.48 
attenders, vs. 11.4 non-attenders, p=0.007). Furthermore experience had a significant difference for those 
scores in Style 3 (official curriculum teacher), with “experts” and “novices” preferring to teach without an 
official curriculum (<2 years: 10.28, vs. 2-5 years: 13.12, vs. 5-10 years: 11.75, vs. >10years: 10.72 
p=0.040). There was no significant difference in the scores for Style 4 for any of the groups.  
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o Handedness 
62 participants, from ten of the eleven training centres (no enrolment from Hull), completed the 
handedness questionnaire. The median age was 43 (range 34-64), with 3 females and 59 men. 28 
responders were trainees and 34 were trainers. Overall 5 demonstrated a left-handed (score <0), and 57 a 
right handed preference (score >0). 5 could be presumed as ambidextrous since they scored between -30 
to +30. Ten participants showed “complete right handedness”. There were no “complete left handers”. 
(Table 43) 
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Z3 57 M 100.00 4 5 4 5             
Z6 34 M 100.00 2 5 4 4             
Z11 38 M 64.29 3 5 5 5       
Z13 39 M 85.71 4 6 5 3 16 13 14 13 13 10 
Z30 39 M 78.57 4 5 5 2       
Z34 37 M 64.29 4 4 2 3 14 12 14 9 13 11 
Z40 38 F 100.00 3 5 5 3       
Z47 40 F 78.57 4 6 6 3 16 14 9 10 11 11 
Z174 40 F 85.71                 
Z52 37 M -42.86 4 4 6 6             
Z61 46 M 71.43 4 6 6 4 16 13 12 11 13 8 
Z69 37 M 50.00 5 6 4 1 17 12 12 8 11 9 
Z70 39 M 50.00 4 5 4 2       
Z79 47 M 64.29 3 5 6 4       
Z86 48 M 92.86 3 6 6 3       
Z93 38 M 85.71 0 5 3 4 16 18 9 11 6 13 
Z97 39 M 92.86 4 6 3 4       
Z100 41 F  4 5 4 4             
Z105 47 M 21.43 5 6 2 5 14 12 10 9 6 11 
Z108 36 M 35.71 6 4 6 0 15 10 8 15 10 14 
Z109 41 M -85.71 4 5 5 4       
Z112 40 M 100.00 1 6 4 4       
Z136 51 M 78.57 2 4 4 4 15 8 10 12 12 14 
Z118 44 M 100.00 5 4 2 3       
Z120 44 M 57.14 0 5 3 4             
Z124 39 M 71.43 2 3 3 0 17 8 15 13 11 9 
Z143 54 M 100.00 3 4 3 5 16 12 9 9 10 11 
Z148 59 M 42.86 1 3 1 2       
Z150 41 M 64.29 4 6 2 5       
Z10 46 M 71.43 2 4 2 5 16 11 12 13 10 7 
Z107 45 M 85.71 4 6 4 6 14 12 13 13 11 12 
Z111 54 M 92.86 3 6 5 4 12 8 10 9 12 14 
Z121 42 M 57.14 5 5 6 1 17 11 10 11 12 8 
Z125 43 M 71.43 3 4 3 1 14 16 12 11 10 9 
   158 
Pa
rt
ic
ip
an
t 
A
ge
 
Se
x 
H
an
de
dn
es
s 
A
ct
iv
is
t 
Pr
ag
m
at
is
t 
T
he
or
is
t 
R
ef
le
ct
or
 
St
yl
e 
1 
St
yl
e 
2 
St
yl
e 
3 
St
yl
e 
4 
St
yl
e 
5 
St
yl
e 
6 
Z126 59 M 85.71 3 5 5 2 17 13 10 8 12 6 
Z127 35 M 78.57 2 5 4 1 15 10 13 14 13 11 
Z128 64 M -42.86     18 9 9 9 16 10 
Z141 39 M 78.57 3 5 5 2 19 12 13 13 12 14 
Z145 43 M 78.57 4 4 5 3 16 13 16 13 15 10 
Z146 47 M 100.00 2 6 4 4 18 9 12 12 14 12 
Z147 45 M 85.71 5 5 4 3 19 15 10 10 11 6 
Z149 51 M 50.00 3 5 2 4 18 15 10 11 12 11 
Z154 43 M -21.43 4 6 4 5 16 13 13 11 9 8 
Z156 47 M 64.29     15 10 15 12 15 9 
Z18 44 M 28.57 2 4 4 4 17 15 14 12 12 12 
Z19 43 M 57.14 4 6 5 5 15 11 10 13 12 9 
Z27 44 M 78.57 3 6 4 3 15 8 10 10 16 7 
Z29 49 M 100.00 3 6 5 4 15 11 11 7 10 12 
Z38 45 M 71.43 2 5 3 3 18 15 11 7 9 9 
Z41 43 M 92.86 4 5 3 4 19 16 17 11 10 9 
Z49 41 M 71.43 2 5 6 4 15 17 9 10 8 9 
Z5 47 M 92.86 3 5 1 2 17 8 12 10 13 9 
Z53 41 M 100.00 2 5 6 3 15 10 11 11 12 9 
Z54 45 M 42.86 5 5 5 3 17 11 11 13 14 8 
Z56 40 M 28.57 3 5 2 2 18 17 14 11 14 10 
Z57 46 M 100.00 3 4 1 4 15 13 7 7 11 12 
Z63 43 M 92.86 5 6 3 2 16 12 11 11 13 9 
Z66 50 M 50.00 4 5 4 1 16 10 12 10 9 9 
Z8 44 M 28.57 5 6 3 4 17 15 11 17 15 10 
Z89 48 M -50.00 3 4 0 1 17 13 10 12 8 10 
Z91 56 M 92.86 2 6 2 1 19 12 6 10 12 14 
Z92 40 M 85.71 4 5 3 4 14 13 11 7 14 6 
 
 
Table 43. Participants’ psychometric results for handedness, learning styles and teaching styles. 
 
o Personality 
16PF 
A total of 60 subjects completed the 16PF personality test, 36 trainers and 24 trainees. 17 were “experts” 
(as defined by a surgeon who has performed advanced laparoscopic surgery for more than ten years). The 
responders were aged between 34-64 (median 43), from 10 out of 11 NTP centres, and 3 were female. 28 
had been on previous advanced laparoscopic surgery fellowship, 24 had attended a TTT course, 23 a 
communication skills course and 3 had educational qualifications. When comparing the surgeons with the 
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normal population, they differed significantly in more than 2/3rds of traits (Wilcoxon signed rank test, 
normal median 5.5) (Table 44). NTP participants were found to be more emotionally distant (5.0 vs. 5.5, 
p<0.001), better at reasoning (8.0 vs. 5.5, p<0.001), more emotionally stable and adaptive (7.0 vs. 5.5, 
p<0.001), more dominant and forceful (6.0 vs. 5.5, p=0.002), more objective or unsentimental (4.0 vs. 
5.5, p<0.001), more trusting (4.0 vs. 5.5, p<0.001), more grounded and practical (5.0 vs. 5.5, p=0.001), 
more straightforward (5.0 vs. 5.5, p=0.004), more self-assured (5.0 vs. 5.5, p=0.003), more traditional 
(5.0 vs. 5.5, p<0.001), and more affiliative (5.0 vs. 5.5, p=0.017). There was no significant difference in 
personality factors between trainers and trainees with either a non-parametric test of medians for ! 
samples or ANOVA. Those aged between 40-44 were significantly more lively (Liveliness: age group 1: 
5.0, group 2: 5.06, group 3: 6.7, group 4: 5.33 (p=0.02)). Female participants were significantly more 
sentimental, forthright and traditional, whereas male participants were more objective, private and 
discreet and open to change (Sex and sensitivity (F 5.66 vs. M 3.85, p=0.044), privateness (F 1.33 vs. M 
4.77, p=0.005) and openness to change (F 4.66 vs. M 6.68, p=0.024)). The group of experts (Ex) were 
significantly more open to change or experimenting, receptive and open-minded and independent or 
wilful than the other less experienced responding surgeons (NEx) (openness to change (E 7.44 vs. NEx 
6.21, p=0.003), independence (E 6.83 vs. NEx 5.80, p=0.004), and tough-minded (E 5.55 vs. N 6.71, 
p=0.01)). 
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Table 44. Laparoscopic surgeons personality scores compared with the “normal” population (as per 
the norm values determined in the validation process of 16PF).  
 
Form P1 and P2 
 
29 NTP trainers completed Form P1, and there were 26 completed Form P2. Where trainers had more 
than one Form P2 assessment, a mean score was taken (total of 15 different trainer assessments) (Table 
45). Of the 29 trainers, all were male, 13 were “experts” in terms of their experience, and the median age 
was 45 (range 39-64). The trainers were from 10 different training centres, and 2 had formal educational 
qualifications, 17 had attended a communication and 26 a TTT course. There was no significant 
difference in P1 scores when analysed for age or TTT course attendance. The more years of experience 
the more confident (NEx 5.56 vs. Ex 6.53, p=0.04) and willing to teach (NEx 5.93 vs. Ex 6.53, p=0.02) 
NTP trainers perceived themselves to be. Those that had completed an ALS fellowship gave NTP trainers 
the self belief that they possessed a surgical radar (5.54 vs. 6.16 (p=0.018)), likewise attending a 
communication course made them think they were more patient focussed (5.83 vs. 6.47 (p=0.026)). There 
was significant correlation between P1 and P2 scores (r= .505, p=0.000). The trainers perceived 
 
Surgeons (n=60) vs. normal 
population (WILCOXON) 
Trainers (n=36) vs. 
trainees (n=24) 
(ANOVA) 
Experts (n=17) vs. 
non-experts (n=43) 
(ANOVA) 
Item Median Norm (5.5) p F (1,58)= p F (1,58)= p 
Warmth 5.0 ! <0.001 0.342 0.561 0.960 0.331 
Reasoning 8.00 " <0.001 1.103 0.298 0.029 0.866 
Emotional Stability 7.00 " <0.001 0.462 0.499 0.287 0.594 
Dominance 6.00 " 0.002 0.004 0.948 0.567 0.455 
Liveliness 5.50 # 0.510 0.931 0.339 0.193 0.662 
Rule consciousness 5.00 ! 0.222 0.528 0.470 0.691 0.409 
Social boldness 6.00 " 0.095 0.783 0.380 0.571 0.453 
Sensitivity 4.00 ! <0.001 0.524 0.472 0.819 0.369 
Vigilance 4.00 ! <0.001 0.002 0.961 0.388 0.536 
Abstractedness 5.00 ! 0.001 0.748 0.391 1.725 0.194 
Privateness 5.00 ! 0.004 0.636 0.429 0.025 0.874 
Apprehension 5.00 ! 0.003 0.566 0.455 0.000 0.988 
Openness to change 5.00 ! <0.001 1.482 0.228 9.411 0.003 
Self Reliance 5.00 ! 0.017 1.434 0.236 0.403 0.528 
Perfectionism 5.00 ! 0.087 2.150 0.148 0.599 0.442 
Tension 5.50 # 0.737 0.543 0.464 2.614 0.111 
Extraversion 6.00 " 0.374 0.307 0.582 0.049 0.825 
Independence 6.00 " 0.001 0.317 0.576 8.807 0.004 
Tough minded 6.00 " <0.001 0.266 0.608 7.058 0.010 
Self-control 5.00 ! 0.807 2.762 0.102 1.130 0.292 
Anxiety 5.00 ! 0.001 .513 0.477 0.564 0.456 
Response style    0.100 0.753 0.002 0.965 
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themselves to have the characteristics to be both expert and a good trainer ((expert: p=0.01) and (good 
trainer: r=.640, p=0.000)).  
 
Attribute Form P1 Form P2 
Ability to delegate 5.69 6.21 
Ability to manage people 5.79 6.29 
Ability to stand up to people 5.75 6.11 
Able to establish a good rapport in theatre 6.38 6.26 
Able to train 6.21 6.62 
Academic 5.10 5.87 
Adaptable to trainees needs 5.86 6.30 
Aligns agenda with trainee 5.69 5.97 
Approachable 6.28 6.68 
Calm 6.17 6.36 
Capable 6.17 6.77 
Communicates well with team 6.24 6.22 
Competent 6.31 6.83 
Confident 6.00 6.80 
Consciously competent 6.07 6.77 
Consistent 5.76 6.64 
Demonstrates authority within theatre 5.83 6.80 
Demonstrates care within the operating theatre 6.07 6.68 
Demonstrates operative strategy 6.10 6.68 
Emotionally intelligent 5.50 5.86 
Empathetic 5.79 5.74 
Enthusiastic 6.10 6.58 
Experience 6.07 6.67 
Flexible 5.69 6.01 
Forward planning 5.83 6.16 
Friendly 6.21 6.62 
Good attitude towards trainee and teaching 6.14 6.61 
Good communicator 6.00 6.39 
Good decision making skills 6.17 6.73 
Good interpersonal skills 6.04 6.30 
Good judgement 6.07 6.64 
Good outcome data 6.10 6.43 
Has contacts to give to trainee to enable them to get on 5.66 6.80 
Honest 6.21 6.80 
Insight into what makes a good consultant 5.93 6.54 
Insight into own ability 6.10 6.49 
Inspirational 5.24 6.51 
Interest in research 5.45 6.13 
Interest in teaching 6.17 6.47 
Knowledgeable 5.66 6.48 
Listens 5.69 6.29 
Motivated 6.31 6.71 
Non-threatening 5.72 6.50 
Patient 5.82 5.96 
Patient-focussed 6.21 6.54 
Perceptive 5.78 6.42 
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Attribute Form P1 Form P2 
Possess a "surgical radar" or foresight for potential problems 5.93 6.55 
Possess gravitas 4.72 6.03 
Reassuring 5.48 6.33 
Rescue a trainee from anything 5.59 6.38 
Resilient 5.69 6.14 
Role model 5.31 6.36 
Seeks feedback 5.62 5.29 
Self-reflects 6.11 5.96 
Supportive 6.07 6.42 
Technical expertise 5.86 6.70 
Three dimensional awareness 6.00 6.60 
Timely 5.07 6.34 
Understands trainees' needs 5.75 6.39 
Understanding of when/when not to operate 6.24 6.37 
Visionary 5.21 6.23 
Willingness to teach 6.21 6.60 
 
Table 45. Mean values for each different item within Form P1 and P2 
 
Can Personality Testing Help to Discover the “Good Trainers” of Advanced Laparoscopic 
Surgery? 
 
Having determined the important characteristics to be a “good trainer”. Using the trainer self-rating 
scores (Form P1), the aim was to assess if there was any correlation between different items within a 
formal personality test and the items within Form P1. 30 NTP trainers, mean age 44 (34-64), completed 
both Form 1 and 16PF. Overall scores for Form P1 only significantly correlated with a high score in the 
16PF item, “sensitivity” (r=.387, p=0.046) (Table 46). Analysis showed a low score in tension, 
dominance, privateness and emotional stability and a high score in warmth, social boldness, 
perfectionism and apprehension had a significant correlation with 22 of the 43 self-perception of trainer 
ability questionnaire items (Table 46). Closer examination of the items without a significant correlation 
show these to be more behaviours rather than personality factors (Table 47). When trying to see if any 
correlation between FormP1 score and formal personality test with GAS scores for trainers, look for 
overall results i.e. combined – there was no significant correlation found (Table 48). 
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Table 46. Correlation of different 16PF items with overall score for Form P1 (n=30). 
 
16PF Item  Correlation 
(Pearson’s r) 
p 
Response style -.095 0.636 
Warmth .174 0.385 
Reasoning -.128 0.525 
Emotional stability -.155 0.439 
Dominance -.194 0.333 
Liveliness .050 0.804 
Rule-consciousness .007 0.972 
Social Boldness .156 0.536 
Sensitivity .387 0.046 
Vigilance .080 0.691 
Abstractedness .110 0.586 
Privateness -.376 0.053 
Apprehension .206 0.302 
Openness to change -.008 0.969 
Self-Reliance -.319 0.105 
Perfectionism .241 0.225 
Tension -.208 -.297 
Extraversion .349 0.075 
Independence -.018 0.929 
Tough-Mindedness -.310 0.115 
Self-Control .114 0.570 
Anxiety .049 0.807 
Relating to others .173 0.388 
Influence and Collaboration .057 0.779 
Thinking Style .225 0.260 
Structure and Flexibility -.022 .912 
Management of Pressure .064 0.749 
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Table 47. 16PF items correlated to Form P1 items. Italics denotes those items that are only essential 
for Experts. Bold is for Good Trainer only.  
 
 
 
Primary Factor from 16PF Essential attributes significantly (p<0.05), correlating 
with particular attribute 
Correlation 
(Pearson’s r) 
p value 
Tension Able to establish a good rapport in theatre  
Demonstrates care within the operating theatre  
Enthusiastic 
Good decision making skills 
Insight into what makes a good senior surgeon 
Interest in teaching 
Listens 
Non-threatening 
Patient 
Patient-focussed 
Willingness to teach 
-.60 
-.41 
-.37 
-.41 
-.38 
-.36 
-.46 
-.40 
-.53 
-.43 
-.36 
0.00 
0.03 
0.05 
0.03 
0.04 
0.05 
0.01 
0.02 
0.00 
0.02 
0.04 
Dominance Approachable 
Calm 
Competent 
Demonstrates care within the operating theatre 
Listens 
Good outcome data 
-.43 
-.46 
-.40 
-.41 
-.40 
 .46 
0.02 
0.01 
0.03 
0.03 
0.03 
0.01 
Emotionally stablilty Self-reflects -.37 0.04 
Warmth Enthusiastic 
Listens 
Non-threatening 
Patient 
Self-reflects 
Willingness to teach 
.39 
.42 
.64 
.55 
.387 
.39 
0.04 
0.02 
0.00 
0.00 
0.04 
0.03 
Social boldness Enthusiastic 
Inspirational 
Supportive 
.41 
.37 
.42 
0.02 
0.04 
0.02 
Privateness Good attitude towards trainee and teaching 
Self-reflects 
Supportive 
-.40 
-.41 
-.42 
0.03 
0.03 
0.02 
Reasoning 3D awareness .43 0.01 
Sensitivity Good outcome data -.46 0.01 
Perfectionism Insight into what makes a good senior surgeon 
Inspirational 
Supportive 
3-D awareness 
Understanding when to/not to operate 
Visionary 
.37 
.46 
.39 
-.392 
.41 
-.40 
0.05 
0.01 
0.04 
0.03 
0.02 
0.03 
16pf Personality Factors without significant correlation: 
Liveliness, Rule-consciousness, Apprehension, Vigilance, Abstractedness, Openness to change, Self-reliance 
Essential “attributes” without significant correlation: 
Ability to manage people, able to train, adaptable to trainee’s needs, aligns agenda with trainee, capable, 
communicates well with team, confident, consciously competent, consistent, demonstrates authority within theatre, 
demonstrates operative strategy, experience, good communicator, good judgement, honest, insight into own ability, 
knowledgeable, motivated, perceptive, possesses surgical foresight, role model, understands trainee’s needs 
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Table 48. Correlation of Form P1 score and overall 16PF scores with GAS scores (Pearson r) for 
those trainers who had all 3 values (no significant correlation found). (In order to ensure that the scales 
had matching directions, five component items were switched around: Privateness, self-reliance, rule 
consciousness, perfectionism, emotional stability) 
 
 
 
 
  
Personality item Component items from 16PF within “overall” groups r p 
Form P1 (n=27)  .005 0.981 
Relating to others warmth, liveliness, social boldness, privateness, self-
reliance 
.277 0.102 
Influence and 
collaboration 
dominance, social boldness, vigilance, openness to change .101 0.559 
Thinking style warmth, sensitivity, abstractedness, openness to change .288 0.088 
Structure and 
flexibility 
liveliness, rule-consciousness, abstractedness, 
perfectionism 
.229 0.179 
Management of 
pressure 
emotional stability, vigilance, apprehension, tension -.049 0.775 
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4.3.2 Determining if you need to be an expert surgeon to be a trainer? 
The allocation of trainers into the NTP has been discussed. Given that there previously there was no 
objective way of measuring teaching quality, it was a presumption that experience and good outcome data 
were sufficient indicators for teaching proficiency – i.e. “expertise”. The aims were to assess the opinion 
of interview participants and demonstrate whether there was any correlation between trainer GAS or 
mini-STTAR scores and the “Expert” surgeon items. 
 
4.3.2.1 Methods 
The interview transcripts were reviewed and references to expert surgeons training were isolated. Having 
determined the essential items necessary for an expert surgeon through the Delphi process, those that 
pertained specifically to being an expert rather than those that overlapped with “good trainer” items were 
correlated with the 16pf scores. Trainers were asked to complete Form P1. These scores were then 
correlated with their mini-STTAR, GAS scores and 16PF to determine if any of these factors made a 
difference.  
 
4.3.2.2 Results 
30 interviewees expressed an opinion regarding expert surgeons as trainers. The majority did not think it 
was necessary to be an expert to teach and instead felt that they were distinct skill sets (Table 49). Some 
interviewees also went as far to suggest that not all surgeons should be teaching (e.g. AU, AY, BI). Out 
of the total 62 items pertaining to the characteristics of an expert surgeon, 24 were deemed to be essential 
(scored >6 out of a possible 7 in a Delphi process). Of these 24, 5 items had no overlap with the “good 
trainer” characteristics: Consistent, experience, good outcome data, 3-Dimensional awareness. visionary. 
Scores for these 5 items were correlated with each of the different items within 16PF. Significant 
correlation was found between “good outcome data” with dominance ((6.10, 6.15) r=.463, p=0.011) and 
sensitivity ((6.10, 3.95) r-.462, p=0.01), “visionary” and perfectionism ((5.21, 5.15) r=-.40, p=0.029) and 
self-control ((5.21, 5.48) r=-.392, p=0.032), and “3-D awareness” and reasoning ((6.00, 7.55) r=.433, 
p=0.017) and perfectionism ((6.00, 5.15) r=-.384, p=0.036) (See above). 15 NTP trainers, 9 of which 
were deemed “experts” nationally, had completed both 16PF and Form P1. No significant correlation was 
found between the essential “expert” items, the specific 16PF factors, and either the GAS or mini-STTAR 
score (Table 47, Table 50). 
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 Examples of quotes Participant 
Yes AB: I said that the trainer has to be a master surgeon, for me that’s the same as 
an expert surgeon – I don’t see the difference in the two definitions.  
 
AN: I think they can be the same … erm but I know a lot of expert surgeons who 
can’t communicate.  
 
AK: !"#$#% &$#% '(!)*% '(!)% (+% ,#(,'#%-"(% "&.#% #/,#$!0)#%-"(% #$1%23% 4% !"056*% 4%
!"056%#$%4%!"056%7(8%-0''%"&.#%!(%"&.#%9(!"*%98!%7(8%:(5;!%"&.#%!(%"&.#%&%'(!%(+%
:#/!#$0!7%!(%9#%&%<((:%!$&05#$. 
 
AB, AL, (AK), 
(AN), (AI) 
No AU: I don’t think that all surgeons should be trainers. That’s the bottom line. I 
don’t think that expert surgeons, it makes no difference whether you’re an 
expert surgeon or not to be a good trainer, I don’t think they’re mutually 
exclusive, or that they fit together. 
 
AY: No not necessarily, I mean there are some people who are expert surgeons, 
who can’t train for toffee, um on the other hand, there are some people who can 
train exceedingly well, but I wouldn’t let them take my colon out. 
 
BI: No. No I don’t think so, no I think there are some people who can’t train. I 
think they don’t have the skills, the time the patience or the inclination or the 
personality to train. I mean I think we should all strive to be trainers, but there 
are some people who are better at doing it that others, I mean there are some 
people who can train who are simply brilliant, and there are some people who 
just simply shouldn’t be allowed to.  
 
BM: what I meant was they don’t need to be the best….I don’t think, um you 
know, I don’t think that David Beckham would necessarily be the best football 
trainer..the person needs to be acceptably competent um, consciously competent 
 
BO: An expert is someone who’s clearly operating independently, and 
proficiently, erm, with good results, um or good audited outcomes. I don’t think 
it has any bearing on their ability to teach.  
 
AE, AF, AJ, 
AL, AN, AP, 
AQ, AS, AT, 
AU, AV, AX, 
AY, BB, BS, 
BD, BE, BF, 
BG, BI, BJ, BK, 
BM, BO, BZ 
 
Table 49. Examples of interview excerpts regarding whether to be a good trainer a surgeon needed to 
be an expert. 
 
 Mean S.D. GAS Mini-STTAR 
GAS 3.88 .448 1 r= .33,   p= 0.228 
mini-STTAR 4.05 .266 r= .33,   p= 0.228 1 
Consistent 6.19 .700 r= .071, p= 0.802 r= .465, p= 0.081 
Experience 6.40 .565 r= .127, p= 0.652 r= .329, p= 0.232 
Good outcome data 6.17 1.17 r= .040, p= 0.888 r= .168, p= 0.550 
3-dimensional awareness 6.30 .599 r= .191, p= 0.496 r=- .005, p= 0.985 
Visionary 5.72 .949 r= .398, p= 0.142 r= .470, p= 0.077 
Reasoning 7.60 1.502 r=- .031, p= 0.912 r= .113, p= 0.688 
Dominance 6.27 1.279 r=. 179, p= 0.524 r= .088, p= 0.754 
Sensitivity 4.13 1.506 r=-. 376, p= 0.168 r=- .215, p= 0.442 
Perfectionism 5.07 1.486 r= .465, p= 0.081 r= .418, p= 0.121 
Self-control 5.27 1.387 r= .208, p= 0.458 r=. 481, p= 0.070 
Table 50. Correlation between trainer Form P1 expert factors with their GAS and mini-STTAR 
scores and their relevant 16PF factors (N=15).
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4.3.3 “Training assessment” application 
4.3.3.1 Trainees’ assessment of teaching episodes by mini-STTAR 
 
Having developed and validated the mini-STTAR, it was important to assess the NTP training episodes to 
ensure the quality was high. The aim of this study was to assess the training episodes performed by the 
NTP trainers, and to determine if there was any association between the mini-STTAR scores and 
background data and any of the psychometric tests. 
 
• Methods 
Background data and “psychometric” tests were performed for NTP trainers. Trainees performing cases 
with an NTP trainer completed an electronic mini-STTAR form within the Lapco website after every 
case. This website was a secure data encrypted site, and in order to ensure anonymity was maintained and 
that the training was not impaired by negative comments, the trainers did not have access to the trainees’ 
comments and scores. 
 
• Results 
Over a period of 17 months, a total of 1351 mini-STTAR assessments were completed. 86 different 
trainers had at least one mini-STTAR assessment completed, with 51 with more than 5 episodes, (range 
6-102). The mean score was 4.10 (range 3.27-4.62). 8 forms were not rated (0.6%), 719 training episodes 
met (53.3%) and 611 exceeded (45.3%) expectations. 13 episodes failed to meet expectations (0.96%), 
and of these 13 all were from different trainers. There were varying free text comments regarding the 
episodes (Table 51). When the different trainer attributes were correlated with mini-STTAR scores, no 
significant correlations were found except for GAS scores – the higher the GAS score obtained by a 
trainee in a training episode, the higher the mini-STTAR score for the trainer (r = .534, p= 0.001).  
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Table 51. Examples of free-text comments from the mini-STTAR assessments.  
 
 
 
 
 
 
 
 
 
Example free text comments: 
A difficult case but has demonstrated to me that we need to set out clear steps within a case that are to be 
achieved by me but not expect to be able to complete the whole laparoscopic case without assistance 
A good case - difficult hepatic flexure but has allowed us to more clearly set training expectations for the next 
case 
A very supportive trainer 
Allowed as much training as feasible in a difficult case. 
Although I did virtually none of this case it was very useful to see the strategies for coping with such a case. 
An easy case which I buggered up a bit.  
An enjoyable and useful session. 
An excellent trainer. Patient and has a structured approach.  
Continues to be a very patient and non interfering. 
Despite difficulty of procedure - allowed me to complete procedure providing excellent training 
Detailed and helpful feedback on ways to improve 
Difficult case but excellent learning points from it. 
Difficult to clarify some lessons gained.  Complex case becoming apparent following initial laparoscopic 
dissection.  No technical faults from my point of view. 
Everyone in theatre learnt a lot from this case.  Most useful and enjoyable. 
Excellent trainer and surgeon. Friendly and disarming gentleman. 
Excellent trainer. I am very glad I have changed. Worth the 200mile journey. 
Further valuable experience around the IMA but sadly unable to perform any more dissection due to time 
constraints. 
Good balance between allowing me to perform steps of the surgery independently and providing support. I was 
pleased with the training opportunity. 
I felt that I needed a little more time to think through the procedure myself and think that given this I may have 
been able to complete more of the mobilisation myself.  Instead of physically assisting (supracolic and hepatic 
flexure) I would have been happier to stop and explain how I planned to navigate the next step.  I can become 
intently focussed whilst operating and am conscious that I do not communicate at my best - this factor may have 
contributed significantly to the perceived shortcomings of this training episode. 
The trainer kindly agreed to visit our unit in order to assist with the procedure which was greatly beneficial to 
my whole team. The entire experience was highly rewarding and the fact that it was performed in our theatres 
boosted my confidence.  
This case exemplified all that is good with the Lapco training 
Very patient. Excellent balance between prompting and allowing non-prompted progress. Promotes confidence 
in own technique. 
Very profitable training encounter.  Perfectly clear verbal communication of very well worked out concepts of 
how to perform the operation and deal with operative challenges.   
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4.3.3.2 Observers’ assessment of teaching episodes detailed by STTAR 
• Background  
The Hawthorne effect has been previously discussed and in this study the term is used in the context of 
assessing the impact the presence of an observer has on the performance of either trainer or trainee. 
“Form H” is a questionnaire designed specifically to try to objectively assess this (Section 3.3). The aims 
of this study were to assess the “Hawthorne effect” of an observer in theatre on NTP trainers and trainees 
performance by using Form H1 and 2 to determine if STTAR was truly acceptable in the theatre setting 
and to objectively assess the training quality of different NTP trainers. 
 
• Methods 
NTP trainers from the centres where both ethical approvals were in place were contacted via e- mail. 
Timetables of Lapco operating lists for the different trainers were constructed and as per the constricts of 
the timetable an observer travelled to different NTP training centres over a six month period. After a 
training episode had been observed both trainer and trainee completed the relevant versions of Form H; 
H1 for trainers, and H2 for trainees. Opinion was given using a five point Likert scale (1= strongly 
disagree, 2= disagree, 3= neutral, 4= agree, 5= strongly agree). STTAR was completed in real-time 
during the operating lists. Trainer scores for Set (S1-4, T1-4, A1-4, R1-4), Dialogue (S5-12, T5-12, A5-
12, R5-12), Closure (S13-16, T13-16, A13-16, R13-16), and also for structure of training (S1-16), 
Teaching behaviour (T1-16), Attributes (A1-16), Role model (R1-16) were determined. Association with 
other factors was assessed (age, experience, training, handedness, learning styles, teaching styles, 16PF, 
form P1, GAS, mini-STTAR, STTAR, Form H).  Statistical analysis involved mann-Whitney for Form 
H1/2 and for STTAR, ANOVA to assess the impact of different factors, and Pearson’s correlation 
(distribution of subjects presumed to be normal). 
 
 
• Results 
o Form H 
A total of 43 training episodes were observed, and 34 Form Hs were completed by 10 different trainees 
and trainers from 10 out of 11 training centres. One trainee was female, but all other participants were 
male. Participants were aged between 35-59 (median 44).  For the more detailed analysis, one trainer was 
removed as no further information was available for them. Where more than one STTAR and Form H 
were completed for different training episodes involving the same trainer, a mean value was taken (total 
of 20 Form H, 28 STTAR). Responders noticed no difference in the atmosphere within the operating 
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theatre (4.17, S.D 0.88) or in the teaching quality (3.79, S.D. 1.00) on account of an observer being 
present (Table 52). Neither trainer nor trainee were put under additional stress (1.79, S.D. 1.01) or felt 
that the observer had a detrimental effect on their performance (1.60, S.D. 0.59). The trainees were happy 
overall with respect to the training episode, with an appropriate amount of interaction from the trainers 
(4.10, S.D. 0.53), and did not feel rushed (2.04, S.D. 0.83), and when or if the trainers took over felt this 
was at an appropriate time (3.75, S.D. 1.34). Distractions were kept to a minimum (3.75, S.D. 0.96), and 
the team worked well together (4.49, S.D. 0.50) with cooperative nursing (4.41, S.D. 0.66) and 
anaesthetic staff (4.40, S.D.0.51). Trainers and trainees had no difference in opinion with respect to the 
training session experience (Mann-Whitney). The only significant difference found was in question 2.5, 
where trainers disagreed to a lesser extent that they asked too many questions (trainer 2.32 vs. trainee 
1.67, p=0.006). 
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Question N Min Max Mean S. D 
No difference to atmosphere 20 2.00 5.00 4.18 .89 
No difference to teaching quality 20 1.67 5.00 3.80 1.00 
Put under additional stress 20 1.00 4.00 1.79 1.02 
Had detrimental effect on performance 20 1.00 3.00 1.61 .60 
Did not bother me 20 3.00 5.00 4.33 .80 
Interaction appropriate 20 3.00 5.00 4.10 .54 
Too much irrelevant chatter 20 1.00 4.00 1.98 .68 
Trainer gave too many instructions 20 1.00 4.00 2.43 .88 
Trainer rushed me 20 1.00 4.00 2.04 .83 
Trainer asked too many questions 20 1.00 3.00 2.00 .55 
I prefer it when my trainer asks questions 10 3 4 3.60 .52 
I prefer a running commentary 10 2 4 3.07 .73 
I felt able to ask my trainer questions 10 3 5 4.10 .57 
Took over at predetermined time 20 1.00 4.00 2.55 0.84 
Appropriate time 20 3.67 5.00 4.17 0.41 
Occurred too soon 20 1.00 2.67 1.95 0.43 
Did not occur soon enough 20 1.00 3.00 2.00 0.51 
Disappointing 20 1.00 5.00 2.51 1.05 
Distractions kept to a minimum 20 1.00 5.00 3.75 .97 
Nursing staff were cooperative 20 3.00 5.00 4.41 .67 
Anaesthetists were cooperative 20 3.67 5.00 4.41 .51 
Good team work 20 3.75 5.00 4.50 .50 
Pitched at the right level 20 2.00 5.00 4.17 .67 
Struggled too much 20 1.00 4.00 2.16 .79 
Got as much out as I hoped 20 2.00 5.00 3.80 .81 
I trust the trainee 10 2.25 5.00 4.00 .83 
I teach the same way as I was taught  10 1.00 4.00 2.97 1.06 
I think training courses are beneficial prior to live operating 10 2.00 5.00 3.83 .93 
I spend time thinking about training before the case 10 3.00 5.00 4.07 .58 
I spend time thinking about the training after the case 10 2.00 5.00 3.87 .88 
I enjoy teaching 10 3.00 5.00 4.28 .71 
 
Table 52. Form H1/2 items with overall mean scores given by trainers and trainees. Where there was 
no corresponding question for trainer/trainee the mean score for that group only is quoted. 
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o STTAR 
 
28 different NTP trainers were observed in the operating theatre. The mean overall STTAR score was 
21.9 of a possible 28 (range 13.33-25.20, S.D. 2.43). The highest scores were within the “Role model” 
section (5.75, S.D. 0.68), followed by “Attributes” (5.64, S.D. 0.47), “Structure” (5.28, S.D. 0.84) then 
“Training behaviour” (5.24, S.D. 0.69) (highest possible score 7 for each section) (Table 53). When 
analysing the scores with respect to training structure (i.e. Set, Dialogue and Closure), trainers scored 
least for the Closure or feedback section of the training (5.28, S.D. 0.71), with improving scores for Set 
(5.39, S.D.0.79) and the highest achieved for Dialogue (5.58, S.D. 0.68) (out of a possible score of 7 for 
each section) (Figure 21). No significant difference was found on further analysis of the lower scores: 
closure (mean 5.51 and 5.38, p=0.577), training behaviour (mean 5.53 and 5.26, p=0.216) (t test).  
 
STTAR item Min Max Mean S.D. 
A1 motivated 5.00 7.00 6.00 .39 
A2 confident 5.00 7.00 6.22 .55 
A3 insight into ability 4.00 7.00 6.03 .73 
A4 non-threatening 4.00 7.00 5.89 .68 
R1 communication with team 4.00 7.00 5.89 .96 
R2 takes control 4.00 7.00 5.86 .69 
R3 ensures patient safety 6.00 7.00 6.39 .50 
R4 foresight 4.00 7.00 6.15 .80 
S1 contextual conversation 1.00 7.00 5.17 1.39 
S2 define aims 1.00 7.00 4.79 1.63 
S3 align agendas 4.00 7.00 5.33 .97 
S4 environment preparation 5.00 7.00 6.00 .88 
T1 ground rules 1.00 7.00 3.75 2.30 
T2 knowledge 4.00 6.00 5.12 .78 
T3 concerns 3.00 6.00 5.00 .71 
T4 case-specific 1.00 7.00 5.36 1.13 
R5 competence 6.00 7.00 6.22 .43 
R6 strategic 4.00 7.00 6.22 .81 
R7 knowledgeable 6.00 7.00 6.28 .46 
R8 patient-focussed 6.00 7.00 6.28 .46 
R9 excellent decision making 6.00 7.00 6.29 .47 
R10 leader 5.00 7.00 6.31 .63 
R11 team skills 5.00 7.00 6.15 .69 
R12 patient-focussed 2.00 7.00 5.83 1.17 
A5 approachable 5.00 7.00 5.90 .49 
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A6 articulate 3.00 7.00 6.06 .87 
A7 listens 4.00 7.00 5.79 .68 
A8 patient 4.00 7.00 5.83 .71 
A9 calm 5.00 7.00 6.06 .64 
A10 rescuing 4.00 6.00 5.39 .85 
A11 supportive 5.00 7.00 5.94 .42 
A12 emotionally intelligent 2.00 7.00 5.14 1.16 
S5 aims focussed .00 7.00 5.22 1.5 
S6 ability matched task .00 6.00 5.0000 1.50 
S7 deconstruction 6.00 7.00 6.33 .49 
S8 accessible demonstration .00 7.00 4.62 2.46 
S9 stretch 1.00 7.00 5.48 1.45 
S10 informing 4.00 7.00 5.72 1.02 
S11 take over when appropriate .00 7.00 4.85 2.48 
S12 active assistance .00 7.00 5.03 2.10 
T5 guiding 4.00 7.00 5.93 .92 
T6 questioning 2.00 7.00 4.86 1.30 
T7 encouraging 4.00 7.00 5.76 .74 
T8 corrective feedback 1.00 7.00 5.44 1.68 
T9 warning verbal input 1.00 7.00 5.28 1.36 
T10 strategy justification 1.00 7.00 4.79 1.63 
T11 directing verbal input 1.00 7.00 5.52 1.98 
T12 controlling verbal input .00 7.00 4.79 2.02 
T13 encourage self-reflection .00 6.00 4.17 1.79 
T14 positive and negative reinforcement 5.00 7.00 5.89 .76 
T15 analytical 4.00 7.00 5.78 .73 
T16 approachable (allows discussion) 4.00 7.00 5.72 .70 
R13 excellent teacher 5.00 7.00 5.94 .73 
R14 professionalism 5.00 7.00 5.94 .64 
R15 excellent communicator 4.00 7.00 6.11 .76 
R16 seeks feedback 3.00 7.00 4.56 1.29 
S13 ask trainee's opinion 3.00 6.00 5.06 1.16 
S14 appropriate use of materials 3.00 6.00 4.71 1.08 
S15 performance critique 2.00 7.00 5.45 1.18 
S16 learning point agreement 1.00 7.00 4.59 1.97 
A13 honest 4.00 7.00 6.00 .77 
A14 non-threatening 4.00 7.00 5.61 .78 
A15 self-reflects 2.00 7.00 4.50 1.20 
A16 inspirational 3.00 7.00 5.17 1.15 
Table 53. Mean scores for the 64 different items within STTAR (28 NTP trainers). S= Structure, T= 
Training behaviour, A= Attribute, R=Role model. 
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Figure 21. Distribution of separate scores in “Set, Dialogue and Closure” for the NTP trainers using STTAR 
to assess training. The scale has been shifted from 0 to 3 due to the positive skew. 
 
Further analysis (ANOVA) of trainers and their STTAR scores demonstrated that there was a significant 
difference in the 16PF item “extraversion” (F(8,11)= 3.57, p=0.027). Correlation of the overall STTAR 
score with different psychometric factors demonstrated no significant association. Splitting the scores out 
into the “set, dialogue and closure”, a high score in “set” corresponded significantly with high scores in 
Form P1 (r=.561, p=0.037), and apprehension (r=.454, p=0.04). High “dialogue” scores correlated with a 
low score in openness to change (r=-.536, p=0.015), and positively with tough mindedness (r=.515, 
p=0.02), and the reflector learning style (r=.516, p=0.041). High “closure” scores correlated significantly 
with high scores in apprehension (r=.471, p=0.036) and Form P1 (r=.591, p=0.026) (Table 54).  
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STTAR Item r p 
Overall score Style 5 -.445 .049 
Set    
 Apprehension .454 0.04 
 Form P1 .461 0.037 
Dialogue    
 Openness to change -.536 0.015 
 Tough mindedness .515 0.020 
Closure    
 Pragmatist -.475 0.034 
 Theorist -.448 0.047 
 Apprehension .471 0.036 
 Form P1 .591 0.026 
 
 
 
Table 54. Significant correlation (Pearson) of STTAR scores with different trainer psychometric 
factors (trainer n=20) (See appendix for full tables). 
 
 
 
4.3.3.3 Overall review of trainee and trainer results 
A high GAS score for trainees (n=24) correlated significantly with age ((43.6 vs. 49.8) r=.455, p=0.025), 
pragmatist learning style ((4.8 vs. 5.2) r=.425, p=0.038), and attendance on a train the trainer course ((1.8 
vs. 2) r=.744, p=0.034). 8 NTP trainees had completed self-assessment GAS forms, and a significant 
correlation was found between a high reasoning score and a high self-assessment GAS score (r=.740, 
p=0.036).  
 
There was a significant correlation between a high GAS score obtained by trainers’ trainees and a high 
mini-STTAR score (r=.603, p<0.001) and a higher score in the warmth 16PF factor (r=.332, p=0.048). 
There was also a mildly significant correlation between a lower GAS score and a more left-handed trainer 
(r=-.337, p=0.044). 
 
Looking at the top 5 and bottom 5 scores for STTAR for those trainers with at least 10 mini-STTAR 
forms logged and the top 5 and bottom 5 scores for mini-STTAR. Independent samples t test 
demonstrated that a higher mini-STTAR was significantly associated with a younger trainer, (age 43.6 vs. 
49.8, p=0.046), with bolder (social boldness (1= shy, threat-sensitive, timid, 10=socially bold, 
adventurous, thick-skinned) 6.8 vs. 4.8, p=0.042) and more trusting trainers (vigilance (1= trusting, 
unsuspecting, accepting, 10= vigilant, suspicious, sceptical, wary) 3.2 vs. 6.6, p=0.024). A higher STTAR 
score was significantly associated with a more flexible and adaptable teacher (style 1: The all round 
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flexible and adaptable teacher (18.2 vs. 15.8, p=0.009)), who scored well in the reasoning questions in the 
16PF test (reasoning: 8.8 vs. 6.4, p=0.035). 
  
   178 
!"! Chapter Summary 
Within this chapter the teaching within the national training programme has been evaluated. Trainers and 
trainees gave opinion regarding the porcine, cadaveric, virtual reality simulation models and immersion 
courses. Overall, the cadaveric model was thought to have higher fidelity and higher educational value 
than the porcine model despite trainees being disturbed by odours and air leak from the 
pneumoperitoneum. Trainees were perceived by trainers to perform better (with respect to their GAS 
form scores) on the porcine model than the cadaveric model. It was interesting that those using the virtual 
reality model felt that despite it having little fidelity with real-life procedures that it should be readily 
available for trainees. It was thought to be inferior to both the cadaveric and porcine model. Those 
attending the immersion course thought it would be better to learn on either the porcine or cadaveric 
model first, and that it was superior to a virtual reality or porcine course. A suggested overall ranking, 
therefore, for the simulated models would be cadaveric> porcine> virtual reality. It should be noted, 
however, that each trainee did not attend all four courses so the comparison is not direct.  
The training pathway within the programme has also been reviewed. 43% of respondents underwent team 
training within a course and agreed to its benefit prior to starting their formal mentoring (Stage 3). Of the 
trainees who completed their questionnaire, there was no significant difference found regarding their 
opinion of the training set up. Overall, the logistics seemed to work well, and trainers were thought to be 
interested and excellent at training. The GAS assessment form was thought to be acceptable. Trainees did 
want to be able to choose their trainer.  
Trainers were scrutinised with respect to their different characteristics including their learning styles, 
training styles, handedness and personality. With respect to learning styles, no significant difference was 
found, but there were more pragmatists and theorists than activists or reflectors. There was a significantly 
higher score in the flexible all rounded adaptable teacher (Style 1). The majority of trainers were right 
handed. No significant difference was found between trainers and trainees on formal personality testing. 
Surgeons differed significantly from the normal population in 2/3rds of traits. The group of experts were 
significantly more open to change or experimenting, receptive and open-minded and independent than 
less experienced surgeons. There was a significant correlation found between trainers and trainees 
opinion with respect to trainer attributes (Form P1 and P2). Overall scores from Form P1 (i.e. the 
suggested good trainer attributes) significantly correlated with a high score in the 16PF item sensitivity. A 
low score in tension, dominance, privateness and emotional stability and a high score in warmth, social 
boldness, perfectionism, and apprehension had a significant correlation with 50% of the good trainer 
attributes. There was no association with personality items and GAS scores. Being an expert was not 
shown to have a positive impact on training outcome with respect to trainer or trainee assessment since 
there was no correlation with GAS, mini-STTAR or STTAR scores. Mini-STTAR assessments of 1351 
training episodes within the NTP showed only 13 that failed to meet expectations. These were all for 
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separate trainers. There was a significant correlation found between the trainer’s mini-STTAR score and 
the GAS score of their trainee. It was possible to implement the STTAR form with no negative effect on 
the training episode caused by observer presence (Form H). When assessing trainers, their STTAR scores 
were highest for role model items, followed by attributes, training structure and then lastly training 
behaviour. Analysed temporally, the trainers scored highest for dialogue, then the set of the training 
episode followed lastly with closure.  
High mini-STTAR scores were associated with younger trainers, who were bolder and more trusting. 
High GAS scores were achieved by right-handed trainers who were warm and who had high mini-
STTAR scores. High STTAR scores were obtained by the more flexible, adaptable teacher who scored 
highly in the reasoning part of the 16PF test. 
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5.  DISCUSSION 
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Through this research, based on a grounded theory approach, “training” in advanced laparoscopic surgery 
has been analysed in detail274. This includes not only the “how” is should be trained, the structure (in 
terms of general training pathway, and that within each training episode) and supporting educational 
theory behind it, but also the characteristics of “who” should be training have been deduced, and the 
trainer has been scrutinised with a plethora of psychometric tests in order to demonstrate any potential 
benefit to training outcomes. Assessment tools that address each of these aspects have been developed, 
and shown to be reliable, valid, feasible acceptable and implemented into a national training programme. 
The NTP has also been reviewed as a whole. 
 
The extensive interview study gleaned vast amounts of data that enabled the development of the further 
studies within the research. Through the use of NVivo software, these data were separated out into 19 
major themes which were then sorted into three groups. Group A (Characteristics) included the following 
themes: what makes a good trainee, a difficult trainee, and trainee selection, good/bad trainer 
characteristics, expert surgeon characteristics and expert surgeons as trainers. Group B (Training 
technique) included: case selection, training session structure, ideal training session, independent practice, 
training with a colleague, training technique, difficulty of procedure, top tips, trainee preparation for 
theatre session, NTP trainee preparation for theatre session, mentoring programme and training 
relationship. Group C (Reflection) included the theme feedback. A semi-structured approach was adopted 
given that so little was known about the subject, and the questions were formulated from the aims of what 
was needed to be determined for the NTP. One of the benefits of interviewing either face to face or over 
the telephone was that it was possible for the interviewer to rephrase the questions should it become clear 
that the interviewee did not understand. There is a possible risk of introducing bias at this stage given that 
the interviewer may inadvertently influence the answers, and furthermore despite these measures the 
interviewee still may not completely understand252. All of the participants in this study were fluent in 
English however, and the interviewers were trained in interviewing techniques, which should have 
minimised this bias. The limitations of this study were that no anaesthetists, theatre nurses, ward nurses or 
patients were included within the participants. Although each of these groups are involved during the 
training episode, it is an indirect interaction and after consideration they were not included. The 
presumption that these groups would not have provided any pertinent additional information may have 
been incorrect. 
 
66 different items were rated by trainers and trainees as to their importance to being a good trainer or 
expert surgeon. There was no significant difference found between their opinions which may be due to 
trainers indirectly or subconsciously influencing trainees opinion in the workplace. It perhaps would have 
been better to have more junior trainees, as they would have been more “naïve”, although they would not 
have real experience in ALS so their opinion would be based on theory rather than practice. There was 
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more variation in the desirable characteristics of an expert surgeon, with trainees rating more of the 
“training” characteristics as more important than the trainers. This is likely to be a reflection of personal 
agenda since it is logical that trainees would want all surgeons to be good trainers irrespective of 
expertise. It was interesting that so many more items were thought to be essential to be a good trainer (42) 
than an expert surgeon (21) despite there being no training or tests to be a trainer. It may be simply that it 
is harder to give a strong opinion about being an expert, although of the original items from the interview 
there were more for a good trainer (71 items), vs. to be an expert (39 items), so proportionally it is about 
the same. Reassuringly trainers and trainees rated “able to train” as the most important factor for a good 
trainer. Previously described characteristics of a medical teacher include enthusiasm, clear, well-
organized presentation of instructional material, skill in interaction with students/residents and group 
settings, involvement of the learner in the teaching process, a humanistic orientation, content knowledge 
of the subject, and use of case-based teaching scripts 300. These factors are not that dissimilar to those 
found in this research. A more recent study describing the necessary characteristics of a good surgical 
trainer, and there is also certainly some overlap with these items312.  
 
26 different items were created from the Reflection group. 6 were discarded through the Delphi process. 
“Providing positive reinforcement” was rated as the most important reflection item. This is interesting as 
the later research did not demonstrate that a feedback, or reflection session was always happening within 
the NTP (Section 4.2.3.3). 
 
96 different items were created from the themes in Group B. There was a difference in opinion between 
trainers and trainees – this was not much greater than one point, but often the trainees just felt more 
strongly than the other. Interestingly trainees did not want to be taken out of their comfort zone but they 
did want to be allowed to struggle. Whereas trainers wanted to take trainees “out of their comfort zone” 
but “did not want them to struggle”. This disparity is likely to demonstrate a difficulty with the use of 
language within the questionnaire for this particular item. For the trainer, some of the free comments that 
came back from round 1 were that they did not like the word struggle or the idea that the trainee could 
potentially be putting the patient at risk due to “struggle”. Whereas to be taken out of the comfort zone 
simply suggests that the trainee is being pushed, which as discussed above is an important part of adult 
learning and is in concordance with Vygotsky’s theory of ZPD133. The other differences occurred in case 
selection where trainees give the opinion that they want to operate on a full case mix from the start. This 
is likely to reflect the fact that most trainees are keen to operate on anyone, particularly if supervised. 
Further research into case selection and suitability is being performed.  
 
Through analysis of the interview transcripts, there was a 94% agreement with different factors within the 
Collins “framework of cognitive apprenticeship”8. This was further supported through a 122 item 
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questionnaire completed by the educational committee, where 59 items were thought to be necessary to 
occur frequently during an ideal training session. The higher difference in S.D. for the item “increase 
difficulty of task as trainee develops” was mirrored in the interviews. Some trainers were adamant that it 
was possible to train on any case, whereas others had fixed views that it should be a stepwise process. 
That neither the interviews nor the questionnaires could place items within the “exploiting competition” 
part of the framework is not surprising. Firstly, this advanced surgery is often being taught to senior 
trainees and consultants and the usual hierarchical training relationship has been altered, and secondly the 
whole NTP and training experience was aimed to be a “positive” experience and was not compulsory 
therefore there was no need for competition. There has been some recent changes to the NTP website, 
particularly for the section for the more junior trainees, which enables them to see their own progress and 
with their scores compared with the average scores for their peers257. The impact of this on learning has 
not been addressed. So although separate aspects of training in advanced laparoscopic surgery, and more 
specifically LCS, fit some of the more simple educational theories, the best match does indeed appear to 
be cognitive apprenticeship. 
 
Several biases in responding to questionnaires have been described252. These include “satisficing” where 
responders give a response, just for the sake of giving a response, therefore it is “satisfactory”, however it 
is not necessarily the optimal response. The questionnaires were designed to minimise this by 
occasionally switching the direction of the scale. This also helped prevent against “acquiescence bias”, 
where the responder simply ticks the positive response. The Likert scales in the majority within the 
research were bipolar odd numbered scales (either 5 or 7 item) with a central point of neutrality. Each 
point was labelled. To try and minimise “central-tendency” bias, where the responders tend to avoid the 
end of the scales, where possible the 7 point scale was used. There is much dispute surrounding the 
optimum scale design, but for this research it was permissible for responders to not be able to give an 
opinion, hence the use of an odd number of items252. In one of the focus groups the question of whether it 
would be appropriate or useful to weight the different factors according to how important each item had 
been perceived in the Delphi process. Weighting items is complex and often does not add enough 
additional value to make it worthwhile. It was also felt that it could put too much importance on the 
Delphi process and then it would be come clearer that different factors were more important when related 
to clinical outcome252. Although the scales were Likert, it was presumed that the gaps between each value 
were equal. This may have allowed for some inaccuracies to occur. 
 
Given the challenges that the educational committee faced when designing the structure of the training 
within the NTP with limited evidence from the literature, the results of the survey are overall extremely 
encouraging 30, 88, 304. Since the NTP’s conception, there has been further evidence supporting one-to-one 
mentoring 50, 54, 165, 313.  
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The trainees attended three different hands-on courses, which will be discussed in more detail below. 
Where is was provided, team training was received positively by the 43% of respondents who 
experienced it during the hands-on course. Recently, the value of “crisis” simulations and team training 
have been highlighted, although not specifically for LCS 314. Yet perhaps as much could be gained 
through attendance at the “hands-on” courses, followed by the occasional outreach session to address 
specific problems as from these additional and often expensive courses 165, 313, 314. 
 
Most respondents appeared supportive of the NTP with respect to the training structure, training session 
and their trainer. More detailed statistical analysis demonstrated that the only variable to have an impact 
on whether a trainee was positive about their NTP experience was whether or not they chose their trainer.  
Geographical location, training structure logistics and trainer demand has to be taken into account before 
trainer assignment. A lack of uniform distribution of both trainees and training centres meant certain 
trainers reached training capacity saturation, which did not always allow for the trainee’s first choice 256.  
Since the start of the NTP this has improved with an increase in the number of Lapco trainers 315. 
Interestingly, despite concerns that were raised regarding the altered trainer-trainee hierarchy and the 
variation in the trainee training pathway (Stage 2 and 3), neither factor seemed to make a difference in the 
trainees’ overall opinions. The NTP trainers were thought to be excellent, expert and interested in 
training. The majority of responding trainees received feedback (86.5%), mostly while completing the 
GAS form (84%), although the trainees were not convinced by the value of the form or whether it would 
highlight areas for development. That there was no significant difference found between the opinion of 
either the inreach, outreach or in-house models is potentially misleading. The trainers and trainees in this 
programme are all motivated to teach. The importance of the learning environment was raised during the 
interviews and cannot be understated. It has been defined as “everything that is happening”316 It includes 
the “climate, or atmosphere, or ethos, tone or ambience and the culture of personality of the 
institution”317. It has been shown in other studies that the learning environment in the operating theatre 
needs to be optimized and that students’ perception of their learning environment was identified as an 
important determinant of the learning that takes place.245, 318 This is almost certainly the situation for the 
NTP training sessions, however how real a representation this is of all LCS training theatres is not clear. 
 
There are several limitations to this study. Firstly, there was only a 69% response rate so there is therefore 
a risk of selection bias. Secondly, none of the respondents had actually completed their training within the 
programme, so their opinion given may have been premature. Thirdly, there were only a small number of 
trainees within each regional group with a discrepancy in the amount of training taking place in each 
centre. Fourthly, the survey only evaluated the trainee opinion and not that of the trainers, who might 
have been critical of the different models of training delivery. For example, it may be that a combination 
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of models is more appropriate, and possibly a period of telementoring at the beginning of independent 
practice50, 165. Although the survey results are encouraging, according to Kirkpatrick’s 4 levels of 
evaluation (adapted for health education: reaction, learning, behaviour, results), it has only reached level 
3, as the effect on society is yet to be measured319-321. Current research into the uptake and impact of LCS 
on hospital stay and patient outcomes would be able to assess this. 
 
The animal and cadaveric model study was the first comparing detailed opinion analysis of two course 
models for laparoscopic colorectal surgery. The opinion given by the trainees and trainers demonstrate 
benefits from both training models. However, the accuracy of the anatomical complexity of the cadaveric 
model provides an advantage over the porcine model that was clearly acknowledged by the respondents 
of the survey, especially trainers, who perhaps had greater insight since they often taught on both courses. 
Disadvantages of the cadavers, such as bad odour and lack of tissue perfusion were stated but they did not 
have a substantial impact on the perceived educational value of the model. Port-site related air leaks, and 
hence smell, could be minimised in cadavers by making small sized port trocar skin incisions. Previous 
reports using fixated and fresh cadaveric models showed similarly high satisfaction levels 117, 118, 322. 
Animal models have been used widely for training several surgical techniques, but there has not been a 
direct comparison of both models for colorectal surgery using this sized population of trainees and 
trainers85, 323-325. In LCS, anatomical planes and spaces are crucial for the understanding of the procedure, 
therefore the value of a training model with an alternative structure is questionable. This is also supported 
by the fact that there was a significantly stronger agreement of trainees on animal courses that the only 
benefit of the course was familiarisation with the technical equipment, whereas participants of the 
cadaveric course disagreed with this statement. Furthermore, additional lectures, video sessions, practical 
tips and a low trainer-trainee ratio most likely led to a high “overall satisfaction” levels in both course 
models. Given the overall perceived benefit of the cadaver as a training model, particularly in context of 
the recent change in the structure of surgical training such as a decrease in working hours, reduced 
exposure to real operations and the need for more simulated training, it suggests that more laboratories 
equipped with suitable facilities and staff are required326. In order to analyse the level of trainees’ insight 
we analysed their perception of their own performance on the course compared to those of their trainers. 
Trainees on courses had previously shown a tendency to overestimate their own ability and residents 
over-rated their performance 120 227. This has been demonstrated in classroom research, where when asked 
to rate their performance in tests of grammar, logic and humour, students scoring in the 12th percentile 
estimated their achievement to be in the 62nd percentile208. Further research into the origin of such 
misconceptions demonstrated that the underperformers misjudged their own performance, whereas top 
performers rate more modestly since they over estimate the achievements of their peers327.  Reassuringly 
this data is not reproduced here, and in fact the trainees demonstrate modesty and good insight to their 
own ability. This may be due to trainees’ having a different philosophy or approach to learning having 
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opted to participate within such a structured programme. Perhaps their under-rating their own 
performance was due to this being a very specific group of trainees as they were consultant surgeons, 
who were maybe more insightful or aware of what an appropriate performance should be. Or maybe they 
had higher expectations given that they were already competent in the procedures in open surgery, 
whereas residents were still training in all (unconsciously incompetent, vs. consciously incompetent). Or 
it may simply be due to cultural differences (U.S.A. vs. U.K.)  Objective peer critique is notoriously 
difficult to achieve, with a well-known tendency for colleagues to over-rate their peers, rather than a 
junior so it is not surprising that this is reflected in these data 328 329. There are limitations to this study 
since the trainees do not attend both courses which makes a direct comparison of both training models 
more difficult. Given the range in the amount of prior exposure to laparoscopic colorectal surgery, it is 
difficult to establish a baseline and determine any increased proficiency directly associated with course 
attendance. No research thus far has shown the benefit of cadaveric workshops on performance on live 
patients using objective, reproducible assessments330. 
 
There was no significant difference in trainees and trainers opinion of the Virtual Reality LCS simulator.  
A few of the questionnaire points were statistically significant for venue (either Newcastle or Hamburg), 
however closer inspection of the raw data simply demonstrated that there was a stronger opinion given 
but still in the same direction. The VR simulator module was not deemed to be “life-like”, and it was 
thought to be inferior to both animal and cadaveric training models. Despite thinking that it was like a 
computer game it was interesting to see that both trainers and trainees still agreed that trainees should 
have access to the simulator to train, especially if there was a declared special interest in minimally 
invasive surgery. It would in reality, however, be difficult to justify advocating this given the cost of the 
simulators themselves, with the additional cost of each separate training module, particularly since some 
of this software is yet to be validated (including that for LCS), and more recent studies have again shown 
the cadaveric model to be superior331. This research group did start a validation study for the LCS 
module, however it was very difficult to recruit participants into the study due to the amount of time 
required for experts to commit to the project and also the restriction and inconvenience of the immobility 
of the simulator requiring the participants to travel to our centre. Furthermore, those who did start the 
study did not return for subsequent sessions as they found the software cumbersome and unrealistic. 
Virtual reality has also been found to be less beneficial than cadaveric tissue for advanced bariatric 
surgery332.  
 
There was an excellent response rate for the questionnaires from the Immersion courses (93%) attendees, 
although the true impact of these results should be interpreted with caution given the small numbers 
(n=14). There was no significant difference found between the opinion of the trainers and trainees. The 
responses suggest, however, that there was perhaps some benefit to attending a porcine or cadaveric 
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course prior to the immersion course, given that the training model in this course is in fact a live patient. 
There was much perceived value in actually scrubbing in rather than simply watching a live link or using 
a computer training model, which is consistent with progressing to the coaching part of cognitive 
apprenticeship189. The small numbers were in part due to the difficulty in convincing the administrative 
staff at one centre of the benefits of the research despite having received ethical approval, and also simply 
that there were limited spaces in these courses and they were only run a couple of times a year. There 
certainly did appear to be a suggested hierarchy in training model with cadaveric deemed the most useful, 
followed by the anaesthetised animal and then the VR model. There is some controversy in educational 
theory as to the benefits of having focussed training rather than training spread over a period of time, and 
indeed there is known to be some loss of learning after a course and skill decay333. In fact during the 
interviews, an immersion course delegate highlighted that they liked to “buddy up” in independent cases, 
but in fact they often ended up having to convert to an open procedure as having started the case they 
lacked both the confidence and expertise to proceed (interviewee AA). It is difficult to predict whether or 
not the same thing would happen had they attended different courses. Perhaps the solution would be to 
intermingle simulation within clinical practice. It has been suggested that the trainee’s learning needs 
should be determined, and then they could perform simulator based practice, then resume clinical work 
and proceed to further practice as necessary178. This would enable deliberate practise and therefore the 
trainee’s performance should progress further196. Innovative techniques such as teaching over the Internet 
and computer simulation surgery that are being developed may be able to substitute partially for 
conventional teaching methods334-338 
 
The GAS form is a 13 item form, of which the reliability, validity and feasibility has been demonstrated. 
A major strength of the form is the combination of a task-specific checklist and a generic scale, which 
enable the identification of areas that require trainers to focus on. Although this is a valid and reliable 
monitoring tool that has been implemented successfully into the programme it is important to consider 
several limitations with the form. Certain procedural skills might have been missed from the form as 
content validity was not evaluated in a systematic way. Also, it was not possible to apply the 
generalisability theory to further explore reliability. Lastly there was no control over the independent 
completion of forms by the trainer and trainee, despite these being coded under separate password-locked 
sections of the educational website, hence there is a potential risk for false-positive inter-rater reliability.  
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The STTAR is a 64 item assessment form that provides a comprehensive assessment of teaching. It has 
been shown to be valid, reliable, feasible and acceptable both to the person completing the form and also 
to those being assessed (in conjunction with Form H). It is the first of its kind that assesses the trainer’s 
structure of teaching with respect to the beginning, middle and end or “set”, “dialogue” and “closure”, 
and then more specifically in the finer details of the training structure, teaching behaviour, attributes, and 
role model behaviours. It is unlike other assessment tools in that it not only looks at the actual training 
interaction itself, but also allows for the many other important concepts of training that have been 
described in other research – such as the non-technical skills, the communication, teamwork, patient 
safety, the training environment – to be assessed concurrently339-344. The majority of these factors were all 
deemed to be essential to be a good trainer.  
 
The mean STTAR scores were 21.9 of a possible 28, which was surprising given that these LCS trainers 
were deemed to be the “elite” in the country. There were low scores within training behaviour. When 
looking at individual scores this can be partly explained by many trainers failing to “set ground rules”. 
This might be because this happened at an earlier training episode or they may have had discussion 
beforehand at an educational meeting or in a different setting hence negating the need for reiteration, and 
that the case being observed and assessed with STTAR was just a snap shot into an on-going training 
relationship. Or indeed in the TT setting, where trainer pairs take it in turns to teach the same trainee, this 
may again have failed to take place on the grounds of a fear of repetition, as the trainer before that being 
observed may have set these ground rules. In any case, from the interviews it is described as being the 
key process to being able to control a training relationship – especially when the power gradient has 
shifted round (i.e. more junior trainer with senior trainee). The trainers were also poor at seeking 
feedback and in self-reflecting and in encouraging self-reflection in the trainees. This was again 
demonstrated in the low scores for closure. These factors are the most unnatural to the usual “master-
apprentice” model of teaching, and suggests that the trainer has to now make what used to be implicit, 
explicit, in order to maximise the limited training time. Using the STTAR as a feedback tool might help 
the trainers improve their feedback technique, and once they are in the routine of performing feedback, 
this may aid their reflection abilities, as feedback given constructively has been shown to improve 
learning216. The reluctance to perform feedback was highlighted in the interviews. For example: 
 
AN: I think um er you know a two sentence feedback on an operation, two points to change, er would be just as 
valuable as ten points in one go. As in, it’s much more reactive at that moment and then if you’re doing two cases 
and you receive the feedback straight away then you’ve got the chance to change it next time.  
 
AN: I think er the problem is that there that people are becoming allergic to that in that the what did you do badly, 
rather people get their noses up a bit because they’re so bored of hearing it. I think as long as the feedback is er, 
delivered in a honest and um sensible way, and constructively it doesn’t have to follow that rule. It’s good if you’ve 
never learnt to give feedback before, but the new generation of doctors should be able to give feedback, it’s just 
you’ll end up a bit like being over-whelmed  
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BM: But I think there is also a culture to deal with that machoness and robustness that’s within surgery that doesn’t 
help , and um,  I think the first course is the behavioural trend of expecting that this will help the individual. I think 
the trainer needs to be convinced that um that they’re going to benefit from self-reflection, so there’s an attitudinal 
behavioural thing there. I think that once it had got to that point, um, and they, and it’s like trying to stop smoking. 
You know, once you’ve decided to stop smoking it’s not that difficult really. So I think there’s an attitudinal 
behavioural cultural thing there and um and um so I think that that’s sort of the responsibility of the group of 
professionals, who would like to sort of overcome that as a group thing, but I think at the individual level, er I think 
you, I don’t know about train someone to self-reflect, but I mean I think that you can encourage them and help them 
to practise to self-reflect, um, but um I don’t know if that’s training 
 
 
Once able to reflect or focus on a key point from the training episode, this might also allow for further 
“mental practice” which has been shown to improve operative performance, and may well affect training 
ability in the same way345, 346. Further research into this will need to be performed. 
 
It was not possible to determine construct validity as the optimal factor used to separate the trainers was 
unknown. Expertise showed no significant difference. This was also true for the mini-STTAR validation 
process. Once it has been possible to determine a measurable factor that differentiates between a “good” 
and “bad” trainer then this could be used in future work to determine construct validity. That expertise 
has no impact on STTAR corresponds with later work performed on the necessity of being an “expert” to 
be a “good trainer”. 
 
The initial binary scale within STTAR was adapted as it did not allow for any “shades of grey”. Therefore 
a Likert scale was developed which measured the extent that something happened. Part of the problem 
with STTAR is that high and low scores do not necessarily indicate the process. i.e. a low score in 
controlling can be a good or bad thing. This is particularly difficult for the attributes. Although it does 
work and gives the observer a relatively easy way of assessing, it could in fact be more analytical. What 
happens in the situation where in the observer’s mind, something happens but didn’t need to e.g. some 
guidance or taking over. Alternatively, what if something didn’t happen but should have done? A scale 
that delineates this subtlety could potentially improve the working relationship dramatically. In the 
trainer’s mind the episode could have gone perfectly, whereas the trainee could leave it thinking, that 
trainer never stops talking. Not only could this result in cognitive overload, but also the trainee is then 
unable to ask questions or establish a two-way communication. They also might not want to ask any 
questions for fear of the resultant unfurling of more talking! One of the interviewee’s described this quite 
eloquently with: 
 
BL:Um, I think the key thing is that they’ve got to have done a fair amount themselves. They’ve got to be able to get 
out of any situation that a trainee might get into. Um, and they need to let people, I think you need to be able to keep 
your hands off so to speak and let them sometimes struggle a bit before intervening or taking over, but it depends 
what’s going on. Um, probably not talk too much, because I think people, they’ve got quite a lot to concentrate on, 
and if you’re rabbiting away the whole time they’re there to get the information out of if you see what I mean, 
without too much going on. 
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Further research into an alternative scale has been commenced that addresses these issues. 
Limitations of this study are due to the fact that the participants were a very specific group of people. The 
trainers and trainees were fundamentally motivated to teach and learn by the fact that they had enrolled in 
a non-compulsory training programme. The trainers were being paid to teach and the trainees had taken 
time out of their busy and normal working lives to learn. Likewise in the training sessions of the TT, the 
course is designed to focus on training. It should be acknowledged that there is likely to be a slightly 
positively skew to these results and the training settings within the NTP may not be truly generalizable to 
the “normal” training set up.  
 
The mini-STTAR is a 21 item validated, reliable, feasible and acceptable assessment form that allows 
trainees to provide feedback on their trainers. The mean score was 4.6 of a possible 5. This is surprisingly 
high as the trainees within the NTP were potentially the harshest critics as they themselves were trainers 
who were challenging to teach for several reasons – age difference, expectations, limited time, consultant 
surgeons and the usual hierarchy was not in place, which ordinarily might hinder response candour if 
trainees feared of a lack of anonymity, or alter the response due to a predetermined conception of the 
trainer (Halo effect)252. The alteration in hierarchy has in fact been shown not to be a significant factor in 
the appreciation of the quality of training255. They were also good trainees for lots of reasons with not the 
least being that they were motivated and interested in advancing learning. The issues surrounding the 
positive skew within the NTP training environments, and that of construct validity have been discussed 
above. 
 
The mini-STTAR, STTAR and GAS forms were not designed as feedback tools but as an assessment tool 
306.  Yet, given the known benefit of feedback on technical performance in other specialties and that 
surgeons learning LCS have expressed an interest in receiving it, this area of the training needs to be 
developed 347-349.  
 
36 trainers and 24 trainees underwent extensive psychometric testing in an attempt to delineate any 
particular factor that might determine a training advantage. The trainers were from all parts of the country 
and although the numbers are small, at the time of this research, this represented 86% of the available 
NTP trainers. In the learning style analysis, trainers and trainees scored most highly in the pragmatist and 
theorist learning styles. The lower scores in the reflector style is consistent with the lower scores in 
reflection seen within the STTAR assessments. There was no significant difference found with the other 
variables. The decision to use the Honey and Mumford abbreviated assessment was made through the 
focus group. One of the main reasons for selecting it was for its brevity and simplicity given the number 
of different forms the participants were required to complete for this study. Furthermore at least one of 
the focus group had prior experience of using it to good effect in other unrelated research. Since no 
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significant difference was found, on reflection perhaps it might have been beneficial to use one of the 
more detailed tools such as the Kolb LSI 159, 162. This further analysis could be performed in the future. 
 
45 participants took the teaching style questionnaire. There was an overall higher score for “Style 1” - the 
all round flexible teacher, than for the other styles, which may be indicative of the average doctor’s 
teaching requirements (small group, one to one in clinic or in the operating theatre, medical student 
lectures, conferences, etc., which are often performed at the last minute when “teachable moments” 
present themselves). Communication courses may make trainers more inclined to be more sensitive, 
student-centred teachers. Educational qualification may make trainers more comfortable in “big 
conference teaching” as the qualification may have involved attendance and presentation at national or 
international conferences which may impact the level of comfort or confidence these responders felt 
towards this teaching style. It should be noted that the numbers are very small (n=3 with qualification, 
42=without), so it is difficult to draw a meaningful conclusion. Interestingly being a trainer or a trainee or 
having the experience of a fellowship did not impact the scores. This perhaps suggests that teaching 
preference may in fact simply be linked to personality type (see below). That novices and experts should 
prefer not to follow a curriculum is also interesting. This is to be expected from experts given that they 
are mostly self-taught and would have followed the more traditional apprenticeship approach to learning, 
and may therefore prefer to give teaching from their own experience or “top tips”. Novices might prefer 
not to follow a curriculum due to gaps or a lack of confidence in their own experience and hence teach 
only that that they know. This is the first study to determine such preferences in LCS surgeons, therefore 
it is not possible to compare this data set with any other studies.  
 
62 participants took the handedness questionnaire. 5 were true left-handers, with a further 5 
demonstrating ambidexterity. Interestingly those of the 36 trainers who demonstrated a left-handed 
preference achieved a significantly lower GAS score for their trainees (r=-.337, p=0.044) than their more 
right handed colleagues. Previous studies have demonstrated that left-handers have had to adapt 
operations themselves, and that they had a greater proficiency on neuropsychological testing151, 154. Given 
that the majority of the NTP trainers were self-taught, this might mean that the left-handers might have 
developed a technique to suit their dexterity which could be more difficult to deconstruct and model for 
their trainees.  
 
The trainers and trainees did not differ significantly between each other with their results from the 16PF 
personality test. They did, however, differ from the normal population in over 2/3rds of traits. NTP 
participants were found to be more emotionally distant, better at reasoning, more emotionally stable and 
adaptive, more dominant and forceful, more objective or unsentimental, more trusting, more grounded 
and practical, more straightforward, more self-assured, more traditional, and more affiliative. It was 
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surprising to determine a difference in such a wide range of factors. Initially it was suggested it perhaps 
due to a language or cultural difference given that these norms were taken from the English population, 
however all participants were fluent in English and practising UK surgeons so this is unlikely. Female 
participants were found to be more sentimental, forthright and straightforward and traditional, whereas 
male participants were more objective, private and open to change. The significance of these results are 
difficult to explain given that there is a lack of other formal personality studies within surgery, 
particularly laparoscopic surgery. More interestingly was that the Experts group were significantly more 
open to change or experimenting, receptive and open-minded and independent or wilful than other less 
experienced surgeons. Since these surgeons were the pioneers of LCS and were often self-taught, that 
they had these characteristics perhaps explains how they were able to pursue these operative procedures 
during times of scepticism and criticism. It would be interesting to perform further analysis to determine 
if these characteristics were developed during the profession or if they were inherent, given the previous 
research proposed such a personality shift145-148. 
 
29 trainers completed a Form P1. The more experienced trainers thought themselves to be more confident 
and willing to teach, which is arguably logical. There was suggested good insight into their own 
characteristics as there was a significant positive correlation between the trainer’s self, and the trainees 
perception of the trainer’s characteristics. Correlating the trainers overall self-assessment (Form P1 
scores) with those of the 16PF demonstrated a significant correlation with a high score in sensitivity. 
However, a low score in tension, dominance, privateness and emotional stability and a high score in 
warmth, social boldness, perfectionism and apprehension had a significant correlation with just over 50% 
of the good trainer factors. Although there was no significance found when relating the overall 16PF 
groupings and the Form P1 to the GAS results, and given that the numbers are small, there remains a 
suggestion that the 16PF results for a proposed trainer may give some indication into their having the 
necessary attributes to be “good” (i.e. if they had high scores in sensitivity, warmth, social boldness, 
perfectionism and apprehension and a low score in tension, dominance, privateness and emotional 
stability). It is not yet possible to provide a simple psychometric test to accurately predict how good a 
trainer will be.  
 
Further analysis of the interview transcripts and indeed the correlation of the Form P1 “expert” factors 
demonstrated that it was not deemed necessary to be an “expert” laparoscopic surgeon to be a good 
trainer. There was no significance found when correlated with the trainers’ mini-STTAR results or the 
GAS scores. Interestingly the expert factors correlated significantly with a high score in dominance and 
reasoning and a low score in sensitivity, perfectionism, and self-control. Two of these are the opposite for 
a good trainer (dominance and sensitivity), which again helps support the argument that to be a good 
trainer it is not necessary to be an expert. 
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There were no trainer psychometric results that significantly affected the mini-STTAR scores. The 
STTAR scores when split into the component “set, dialogue and closure”, showed that high scores for 
both set and closure correlated positively with a high score in Form P1 and 16PF factor apprehension. A 
high score in dialogue correlated with a low score in openness to change, a high score in tough 
mindedness and a high score in the reflector learning style. These results can theoretically be explained 
by the STTAR scoring system. If a trainer is anxious, they are more likely to try and be more controlling 
and to do this in the operative setting they would have to be more verbal. Therefore the assessors would 
score them highly on the STTAR Likert scale due to the frequency the event occurs and thus this would 
correspond with a personality type with high apprehension, tough mindedness and reduced openness to 
change. This again suggests the STTAR scoring system should perhaps be altered. 
 
A high GAS score for trainees correlated significantly with age, pragmatist learning style, and attendance 
on a train the trainer course. This is could be due to a better understanding of the learning objectives or a 
better motivation to train after the train the trainer course. Only 8 NTP trainees had completed self-
assessment GAS forms, and a significant correlation was found between a high reasoning score and a 
high self-assessment GAS score. It is difficult to draw any true significance from these results as the 
number is very small.  
 
There was a significant correlation between a high GAS score obtained by trainers’ trainees and a high 
mini-STTAR score and a higher score in the warmth 16PF factor. This suggests that the more attentive 
the teacher, the better their trainees scored them, but also the better the trainees performed. This is 
supported by the concept of “mentoring” and the benefits demonstrated of this type of training in the 
systematic review (Section 1.2)1, 54There was also a mildly significant correlation between a low GAS 
score and a more left-handed trainer, which has already been discussed.  
 
Previous research has shown that even when teachers are identified as having excellent pedagogic skills, 
there is no guarantee that their teaching styles will match the preferred learning styles of their students350. 
The good teacher is one who can adapt their teaching style to suit all trainees, and achieve successful 
outcome. A comparison of those trainers who had at least 10 mini-STTAR assessments and who had 
obtained the highest and lowest STTAR scores demonstrated that a higher STTAR score was 
significantly associated with a more flexible and adaptable teacher who scored well in the reasoning 
questions in the 16PF test. And for those trainers with the highest and lowest mini-STTAR scores, a 
higher mini-STTAR score was significantly associated with a younger trainer, who was more socially 
bold and trusting. Again, although interesting, there is not yet enough evidence to be able to predict those 
trainers who will produce good training outcomes. 
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During the course of the NTP, and in conjunction with the results of this research, a “train the trainer” 
course was developed, piloted and set up, and implemented. This was designed specifically for the 
training of advanced laparoscopic surgery (Figure 22). The effect of augmented feedback on clinical 
teaching of attending staff and residents in an internal medicine teaching ward has been evaluated238, 249. 
Experienced teachers with higher baseline scores had higher scores than inexperienced teachers with 
similar baseline scores. However, experienced teachers with lower baseline scores had lower post-test 
scores than inexperienced teachers with similar baseline scores249. A different study also demonstrated the 
effects of experience and faculty development workshops on tutorial skills appear to have the greatest 
impact on low-rated tutors351. Self-perceived changes in teaching behaviour were consistently reported 
after faculty development initiatives. While student evaluations did not always reflect the changes that 
participants perceived, there was evidence that change in teaching performance was detectable and 
changes in teaching behaviour were reported for workshops and seminar series352 353. The NTP TT is the 
only surgical TT course that has specific assessment forms designed for peer, observer and trainee 
evaluation with the potential means for specific focussed feedback. This should help prevent these 
problems occurring within this course. Further research is being undertaken to assess its value, the use of 
these forms in this setting, and also its possible extension to other specialities such as Bariatrics. 
 
 
 
 
Figure 22. Training session during the TT LCS course. 
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6.  CONCLUSIONS AND FUTURE WORK 
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Through this thesis five research aims were addressed through qualitative research, and how well each 
question was answered, and what future work will stem from it will be discussed.  
 
How should advanced laparoscopic surgery be trained in terms of educational theory, and 
practically in terms of the training structure, training courses and environment? 
 
An extensive interview study was performed. Analysis of these data demonstrated that the process of 
training in advanced laparoscopic surgery best fit the cognitive apprenticeship educational theory 
proposed by Collins129. This is the first research into advanced laparoscopic surgery that has attempted to 
describe the training process through means of formal educational theory. Having achieved this allowed 
for a comprehensive and logical structure to be applied to the training, the assessments, and advocated for 
a shift in trainers’ mentality and approach to teaching when tutoring them on the TT course. The 
suggested training structure followed a beginning, middle, end, or “set”, “dialogue” and “closure” 
approach. Although this seems to be obvious, analysis of trainers’ teaching demonstrated that they were 
lacking in at least one of these sections, with closure often being performed the worst. The training 
courses and environment have been assessed in detail and the findings are summarised below within the 
appraisal of the NTP as a whole. It was suggested, however, that the cadaveric simulation model was 
thought to be the most beneficial in terms of the highest fidelity and educational value. 
 
Who should be training it in terms of the trainer’s attributes, experience and necessary training? 
Despite analysing trainers in a huge amount of detail with respect to the impact of their handedness, 
learning styles, training styles, personality, training, and course attendance, it is still not known who 
should be training advanced laparoscopic surgery. Interesting, despite surgeons differing from the normal 
population in two thirds of personality items, there was no significant difference found when comparing 
trainers and trainees. There are many suggested desirable good trainer attributes, which are in keeping 
with other research performed in different branches of medicine and surgery, but at present there is 
certainly not enough evidence to be able to pre-select people for their suitability of being a trainer on the 
grounds of their psychometric test results. This was very disappointing considering the depth of analysis 
undertaken! This may of course have been due to the studied population being fundamentally motivated 
to train given the trainers’ role within the NTP. Further research would include analysing a random 
selection of trainers of advanced laparoscopic surgery across the country and compare these results. This 
may enable this question to be answered. It has been shown that simply using expertise or experience is 
an inadequate measure of training ability. Although the trainer has to be competent in the procedure that 
they are teaching, and have the technical ability to “rescue” the trainee should difficulty arise, they do not 
necessarily have to be true experts. Indeed, some of the experts interviewed confessed to preferring to not 
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have a trainee in the operating room with them. Whether a trainer had been on a communication, a 
standard (as opposed to the specific train the trainer course developed by the NTP) train the trainer, a 
cadaveric or porcine course, a laparoscopic fellowship or had an official educational qualification did not 
impact overall on their ability to train. 
 
Develop means of assessing the training, the trainer and the trainee 
 
Through this research, tools to assess the training, the trainer and the trainee were successfully created 
and validated. The same data from the interview study formed the basis of the questionnaire items used to 
develop educational assessment tools that assessed the trainer attributes (trainer (Form P1), trainee on 
trainer (Form P2)), the trainer in terms of their training structure, attributes, training behaviour and role 
model behaviours (observer (STTAR)), and the trainer’s teaching session (trainee (mini-STTAR)). The 
GAS form, a 13-item trainee assessment form, was created from data gleaned from the literature and a 
focus group. The mini-STTAR, GAS and STTAR form have been validated, and implemented into a 
national programme. As a combination they provide the means to assess any practical training set up and 
future work would see the use of these forms in different clinical settings and likely within other aspects 
of surgery, particularly the mini-STTAR as this would provide the trainees with a means to provide their 
training boards “proof” of training quality.  
The STTAR is unique in its design as it assesses the training structure and the trainer in such a high level 
of detail. It also incorporates many of the “newer” items such as communication, teamwork and patient 
safety, now known to be fundamentally important factors for patient outcome and training. It is currently 
being used within the NTP “TT” course, the two day training course that has been developed within the 
programme and is being rolled out across the country. Through this course trainers of LCS have their 
training analysed by the course faculty. Use of the STTAR could facilitate targeted feedback, and at 
present, although it is being completed as a means of assessment, the trainer does not receive the results 
from the STTAR. This is due to change in the next TT course. Future work would include analysing both 
patient outcomes, and mini-STTAR scores for those trainers before and after attending the TT course to 
assess both the impact of the course and also the impact of the STTAR as a feedback tool. The STTAR 
could also be adapted or abbreviated to broaden its use in more teaching courses where practical skills are 
being taught.  
 
Evaluate the NTP as a whole in terms of its design 
 
With respect to the NTP, the majority of trainees were highly satisfied with the training they had received 
irrespective of training region, structure or trainer. This was encouraging as it suggests acceptability of 
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the programme in this format, which could be utilised for the dissemination of other new techniques 
within different medical or surgical specialities. The different courses reviewed included anaesthetised 
porcine, fresh frozen cadaveric, virtual reality simulators and immersion courses. The cadaveric training 
model was deemed to be the most useful, although the immersion course also scored highly. The role of 
the virtual reality simulators is yet to be formerly identified and there is much further work to be carried 
out with respect to validation studies of the software. Although the courses were analysed with respect to 
opinion, it would be useful to demonstrate transferability of skills learnt in the course or simulated setting 
to the operating theatre. Trainees appear to have good insight into their ability into LCS. Assessments of 
trainee performance indicate that the GAS form may also be a useful tool for training in the simulated 
environment. Since the GAS forms were used to good effect in some of the courses it would be possible 
to assess the trainees on the course and then compare the GAS scores obtained in the NTP. Therefore the 
different training models need to be assessed for their specific demonstrable benefit. Analysis of the 
questionnaire highlighting areas for improvement within the programme such as the ability to record 
operations will be addressed with a review of the technical capabilities at each training centre. There has 
already been an increase in the number of trainers to enable trainee choice. Future work will include 
determining the key features of a good laparoscopic trainer and the development of methods to assess and 
train the trainers, ensuring they all reach a suitable programme “gold standard”. The questionnaire will be 
redistributed to trainers and trainees, including those who have progressed into Stage 5, and completion 
will be mandatory. These measures will aim to ensure that this high level of satisfaction within the NTP is 
maintained and that no gaps in learning are revealed on commencing independent practice. Gleaning 
trainers’ opinions, particularly regarding the training structure, should help consider the role of newer 
concepts such as telementoring 165. Further work regarding the transferability of skills learnt from the 
different “hands-on” courses, and the delivery of formative post-procedure feedback needs to be 
addressed. 
 
The value of alternate educational platforms are also being investigated. “LapcoLab” is being created 
within Second Life. This will be within the Imperial College “island” in the virtual world of second life. 
There will be a separate room or area for each of the training centres. Within these areas each centre will 
be able to display any research, educational or promotional material. There will also be a seminar room 
facility, blog and library. Furthermore there will be a lecture theatre into which live operating will be 
broadcast. This would enable NTP trainees to be able to watch and interact with surgeons potentially 
hundreds of miles away without having to travel as they could be logged into their personal computers.  
They would also be able to have “first-hand top tips” from the expert trainers who they might not ever 
have the possibility of actually directly operating with, and to interact with other trainees. This could all 
take place before their training actually commenced and could take the form of a novel course. This all 
needs to be developed further. 
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Although a significant association has been demonstrated between the trainer obtaining a high mini-
STTAR and their trainees a high GAS score, it would be important to analyse the trainee proficiency gain 
curves – if one trainer is getting their trainees competent in the procedures significantly quicker than 
others then it would be interesting and potentially important from a financial and training programme 
viewpoint. A short proficiency gain curve would only be meaningful, however, if this was also reflected 
in patient outcome. A database of patient outcomes has been compiled prospectively for cases performed 
within the NTP and also for those trainees who have completed the programme and are independently 
performing LCS, so such an analysis could be possible in the future. Since patient outcome is the most 
important indicator of being a “good trainer”, a key future study would also be to correlate any of the 
psychometric tests to actual outcomes as opposed to just GAS scores. A further study and use of STTAR 
would be to look at these same trainers and determine if any particular training “style” – e.g. the chatty 
vs. the quiet trainer – had any significant impact on training.  
  
The overall aim was to determine the training methods for advanced laparoscopic surgery.  
Despite the suggested weaknesses associated with qualitative research, interview studies, questionnaires 
and opinion data, this research has successfully assessed and analysed a proposed training pathway for 
advanced laparoscopic surgery and determined the ideal methods. It is suggested that a trainee should 
attend a cadaveric training course prior to starting a period of mentored training. This would allow the 
first stages of trainee learning, as per the theory of cognitive apprenticeship, to take place in as situated an 
environment as possible, preferably in the presence of their scrub team, without the stress of patient 
safety but using a simulated model with the highest fidelity. The trainee should then choose their trainer 
for the real-life mentoring. The trainer should be warm and motivated to train, flexible and adaptable, 
with suitable competence but not necessarily “expertise”. The training can be monitored through the use 
of validated assessment tools (mini-STTAR for the trainer and GAS form for the trainee). Trainers can be 
observed in real-time without any detrimental affect by an external observer who can critique their 
training in minute detail. Areas for improvement can therefore be determined objectively through the use 
of STTAR. The actual training set up, with respect to in-reach or out-reach teaching, and the logistics of 
patient selection and theatre list can be decided by each training pair without impacting the quality of 
training.
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7.  REFLECTION 
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I pondered over what to call this section, contemplating “afterthought”, “a note from the author” and 
eventually felt that “reflection” was the most fitting. It seems wrong that such a section should be within a 
surgical PhD, least of all one written in the first person, but I suppose, that in itself is the point. During 
my training I followed the more traditional course at medical school, but bore witness to the changes 
taking place in curriculum structure for the years beneath me. New terms such as “problem-based 
learning” and “feedback” started to become introduced, and I know that I was not alone in being slightly 
snooty and questioning of the value of such teaching that seemed so different from our lecture-based 
norm. Feedback sessions started to be brought into our clinical training, albeit mostly limited to the 
realms of GP teaching. I can still recall, all too readily, the toe-curling-inducing nauseated discomfort I 
felt when being asked to discuss the “things I did well” in front of a group of my friends. “Why”? I 
wanted to ask, “this is so embarrassing and totally pointless”. And this cynicism was still with me when I 
started this research.  
 
I was extremely excited yet nervous to have gained the position of research fellow for a national 
programme and my first project was that of assessing the value of the courses. And then the realism of the 
unexpected challenges I was going to face started to dawn on me. Turning up at the courses I was, with 
no exception, for the first 6 months, mistaken for a company rep and was shown where I could set up my 
staplers… then I realised that I was going to have to approach world renowned experts, who could 
potentially be my future bosses to complete my questionnaires, whilst convincing them that I was not a 
“spy” from the National Cancer Action Team (Department of Health), checking on whether or not they 
should continue to receive funding. This gradually became easier as these consultants were in fact 
extremely approachable, kind, supportive and helpful and word seemed to spread amongst them that I 
was simply a surgical research fellow and no threat. What did become apparent, however, was that an 
overwhelming majority shared my own cynical view of these “new-fangled” training ideas, and in some 
cases there was professed blanket loathing of educationalists.  
 
Then the data collection started and analysis began and the processes and reality of qualitative research 
became clearer. It was, quite simply, a huge amount of work and everything took an extremely long time, 
which was not ideal for a programme that needed to demonstrate that is was working as soon as possible. 
From developing and testing and checking every single item within a questionnaire, to transcribing and 
analysing interviews, to then extracting data that could be presented in a meaningful way. In addition I 
was travelling all over the country, taking sleeper trains and staying at random budget hotels, all the time 
carrying my huge bag of paper forms and my laptop. This then became more intense when trying to 
obtain the individual “R+D” approvals for the trainer assessments at each of the 18 separate training 
centre hospitals. A further challenge that presented itself was the coordination of different NTP centre-
operating diaries to enable the maximum number of training cases to be observed per journey although 
patients could be cancelled at the last minute or the case converted to an open procedure… 
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Through further reading, and analysis of some of our data, and once I had started the interview study, I 
began to get a better understanding of the purpose of the dreaded “feedback” session. And the proverbial 
“penny” dropped. The educationalists had a point. The difference in value gain from doing something 
with or without structure, critique and feedback is huge. Even for “grown-ups”! Gradually, I think, that 
the trainers within the programme also have started to come round to this “alternative” way of thinking. 
We piloted and developed the now hugely successful laparoscopic “Train the Trainer” course which  has 
a waiting list. It seems like I am not the only one who has been converted. 
 
Since returning to clinical work I now make a deliberate effort to frame my teaching sessions, to give my 
trainees a learning point to focus on, and I ask them to tell me how I am doing (which they hate). I also 
take much more time thinking about my own training and events that happen during the day. It is 
something that happened against my will despite an extremely hostile starting environment! If a few years 
ago anyone had asked me if I was going to include a section within my PhD on my “research journey” I 
would have simply raised my eyebrow incredulously and perhaps given a scathing retort. However, my 
metamorphosis into a surgical-educationalist had to be detailed and the thesis would have been 
incomplete without it. I hope that my running the gauntlet against sceptical leading experts and 
successfully bridged the, what was at times terrifyingly large, gap between surgeons and the world of 
education will encourage others to be bold and to embrace it. Resistance is futile. On reflection…
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Appendix i: Picture depicting example of a “Brown paper” technique 
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 SET UP  
1 Contextual conversation Informal discussion with trainee in theatre about case 
Before case starts discuss/recap all issues from last case  
Encourage mental practice 
Encourage verbal practice of procedure i.e. trainee explains what is going to do 
Watch them perform a procedure 
2 Define aims Set appropriate goals for case 
Discuss with trainee what wants to achieve 
Understands trainee’s needs from case 
Reiterate learning objectives from previous cases 
Identify trainee's needs 
Formal discussion with trainee away from theatre 
Develop a formal learning plan which is reviewed at regular intervals 
Create formal learning agreement 
3 Align agendas Align agendas i.e. what trainer expects/what trainee expects from the case agreement  
Establish realistic expectations 
Identify trainee's needs 
Identify trainee's expectations 
Develop a formal learning plan which is reviewed at regular intervals 
Create formal learning agreement 
4 Environment preparation Allocates enough time for training 
Able to establish a good rapport in theatre 
Warn theatre staff training will take place 
Select appropriate cases depending on trainee's needs 
Remove the number of distractions in theatre 
Reduce number of operations on the list 
Pre-select cases 
Minimise interruptions in theatre 
Have specific designated training list 
5 Ground rules Establish ground rules 
Establish roles 
6 Knowledge Check understanding of procedure 
7 Concerns Identify trainee’s anxieties 
Identify trainee’s level of confidence 
Identify trainee’s concerns 
8 Case-specific Provide specific top tips for case 
Highlight specific potential problems of case 
Understanding of when/when not to operate 
9 Motivated Good attitude towards trainee and teaching 
Enthusiastic 
Motivated 
Willingness to teach 
10 Confident Confident 
11 Insight into ability Insight into own ability 
12 Non-threatening Non-threatening 
Friendly 
Approachable 
13 Communication with team Able to establish a good rapport in theatre 
Communicates well with team 
Demonstrates care within the operating theatre 
Friendly 
Approachable 
Demonstrates respect towards all members of the team 
14 Takes control Demonstrates authority within theatre 
Insight into what makes a good consultant 
15 Ensures patient safety Ensures patient safety is a priority 
Patient-focused 
Communicates well with team 
Demonstrates care within the operating theatre 
16 Foresight Allows enough time for training 
Possess a surgical radar or foresight for potential problems that might occur 
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Demonstrates operative strategy 
Understanding of when/when not to operate 
 DIALOGUE (standard)  
17 Aims focused Adaptable to trainees needs 
Aligns agenda 
Provide individualised training for each trainee 
Teach one to one 
Reinforce a learning point when it recurs during the case 
Pre-select cases 
Increase the difficulty of tasks as the trainee develops 
Alter the level of supervision according to trainee's level 
18 Ability matched task Increase complexity of cases as trainees skills improve 
Increase diversity of cases as trainees skills improve 
Alter the content of the training as needs of trainee develop 
Reduce the amount of physical input as trainee progresses 
Reduce the amount of verbal input as trainee progresses 
Increase the difficulty of tasks as the trainee develops 
19 Deconstruction Demonstrates operative strategy 
Break down operation into steps 
Accentuate the important steps 
Get trainee to do one thing at a time 
Simplify each operation 
Use consistent approach to each operation 
Use a set formula for each type of operation 
Has to master certain steps first before you allow them to progress to next 
20 Accessible demonstration Able to train 
Demonstrate the task in an accessible way for the trainee 
Provide assistance 
21 Guiding Coach trainee 
With the trainee discuss and agree on potential solutions for challenge 
Consciously competent 
Reduce the amount of verbal input as trainee progresses 
22 Questioning/option generation Stop the trainee and ask them first what they would do 
Stop the trainee and discuss the options of how to proceed 
With the trainee discuss and agree on potential solutions for challenge 
23 Encouraging, positive 
reinforcement 
Encourage trainee throughout the procedure 
Emphasise the importance of a positive training experience 
During the case I provide positive reinforcement 
After the case I review recorded operation and highlight areas that were performed well 
Reassuring 
Ensure the trainee remains motivated 
24 Corrective feedback After the case I vary feedback as trainee progresses 
After the case I review recorded operation and highlight areas for improvement 
After the case I encourage trainee to consider feelings during case and any links to 
performance e.g. became frustrated so moved grasper aggressively and caused a small 
bowel injury 
After the case I discuss the technical performance during the case 
After the case I devise learning points for next case 
25 Approachable Approachable 
Establish a training environment 
Good interpersonal skills 
Provide opportunity for the trainee to ask questions 
26 Articulate Good communicator 
Use consistent language 
Clarify the language you are going to use during the case i.e. left means left of screen 
27 Listens Listen 
 
28 Patient Patient 
Take care not to take over too quickly 
Take care not to rush trainee 
29 Competence Competent 
Three dimensional awareness 
Experienced 
Rescue a trainee from anything 
Technical expertise 
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Capable 
Unconsciously competent 
The best in the field 
Good outcome data 
Does the cases that no one else will do 
30 Strategic Timely 
Forward planning 
Demonstrates operative strategy 
Possesses a surgical radar or foresight for potential problems that might occur 
31 
 
Knowledgeable Knowledgeable 
Rescue a trainee from anything 
Interest in teaching 
32 Patient-focused Patient-focused 
 DIALOGUE (Difficulty)  
33 Stretch (allow to struggle) Allow the trainee to struggle as long as its safe*  
Allow the trainee to struggle* 
Take the trainee out of their comfort zone 
Alter the level of supervision according to trainee's level 
34 Informing Explain why the trainee was not achieving goal when you take over 
Explain why you are doing what you are doing when you take over 
Explain what you are doing when you take over 
Knowledgeable 
Provide specific top tips for case 
35 Take over when appropriate Take over eventually if the trainee is failing to progress 
Make a conscious effort to ensure the balance of not taking over too quickly and not 
letting the trainee get frustrated 
Take care not to take over too quickly 
Explain why you are doing what you are doing when you take over 
Emphasise the importance of a positive training experience 
Perceptive 
36 Active assistance/Facilitating Provide assistance 
37 Warning verbal input Stop the trainee, explain verbally or demonstrate but without actually doing what needs 
to be done and allow them to proceed 
Stop the trainee, explain verbally what they need to do and allow them to proceed 
Coach trainee 
Ensure patient safety is a priority 
During the case highlight negative points* 
38 Strategy justification At a difficult stage, stop the trainee and ask them first what they would do 
Stop the trainee at various points in the procedure and ask them to explain what they are 
doing* 
Encourage mental practice 
39 Directing verbal input Rescue a trainee from anything 
Encourage the trainee to progress to the next step 
Am directive* 
40 Controlling verbal input Provide assistance 
Ability to stand up to people 
Ability to manage people 
Demonstrates authority within theatre 
Ensure patient safety is a priority 
Possess gravitas 
Stop the trainee and take over 
41 Calm Calm 
Reassuring 
42 Comfortable in silence Adaptable to trainees needs 
Provide individualised training for each trainee 
Reduce the amount of verbal input as trainee progresses 
Take care not to rush trainee 
43 Rescuing/supportive Resilient 
Flexible 
Rescue a trainee from anything 
Supportive 
Unconsciously competent 
Reassuring 
44 Emotionally Intelligent Emotionally intelligent 
Perceptive 
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Empathetic 
Reassuring 
45 Excellent decision making Good decision making skills 
Understanding of when/when not to operate 
Good judgment 
46 Leader Possess gravitas 
Ability to delegate 
Ability to manage people 
Good interpersonal skills 
47 Team skills Ability to delegate 
Ability to manage people 
Demonstrates respect towards all members of the team 
Good inter-personal skills 
Encourages trainees awareness of the team 
48 Patient-focused Patient-focused 
Ensure patient safety is a priority 
Provide specific top tips for case 
 CLOSE  
49 
 
Ask trainee’s opinion Ask trainee to account what happened during the case without interrupting 
50 Appropriate use of materials 
(video etc) 
Use only oral discussion for feedback 
After the case I review recorded operation 
After the case I review recorded operation and highlight areas that were performed well 
Review recorded operation and highlight areas for improvement 
51 Performance critique Discuss the technical performance during the case 
 
52 Learning point agreement Devise learning points for next case 
53 Encourage self-reflection Actively encourage the trainee to reflect independently over performance 
54 Positive and negative 
reinforcement 
Provide feedback* 
After the case I vary feedback as trainee progresses 
55 Analytical Discuss the technical performance during the case 
Vary feedback as trainee progresses 
Identify trainee’s concerns 
56 Approachable (allows 
discussion) 
Approachable 
Provide opportunity for trainee to ask questions 
Non-threatening 
57 Honest Honest 
58 Non-threatening Non-threatening 
59 Self-reflects Trainer self-reflects on own performance 
60 Inspirational Inspirational 
Insight into what makes a good consultant 
Visionary 
The best in the field 
Role model 
Good outcome data 
Does the cases that no one else will do 
61 Excellent teacher Able to train 
Willingness to teach 
Good attitude towards trainee and teaching 
Consistent 
Teach on any case* 
62 Professionalism Role model 
Insight into what makes a good consultant 
Decision making 
63 Excellent communicator Good communicator 
Listens 
64 Seeks feedback Seeks feedback 
Emotionally intelligent 
 
Appendix ii: Delphi items put into the 64 items of STTAR. 
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Appendix iii: SETS  
Appendix 1: The Self Evaluation Tool: the Staffordshire Evaluation of Teaching Styles (SETS) 
 not agree !               "  strongly 
at all        agree 
1.  I vary my approach depending on my audience 
 
1 2 3 4 5 
2.  I am less comfortable giving straight presentations than teaching 
through games and exercises 
1 2 3 4 5 
3.  I prefer teach through games to relay learning 
 
1 2 3 4 5 
4.  I like having external targets to determine the course of learning 
 
1 2 3 4 5 
5.  I prefer teaching sessions that are self-contained with no follow-up 
 
1 2 3 4 5 
6.  Props often detract from a talk 
 
1 2 3 4 5 
7.  I am comfortable addressing large audiences 
 
1 2 3 4 5 
8.  Preparation for my teaching focuses on me and my role 
 
1 2 3 4 5 
9.  I am usually standing up when I teach 
 
1 2 3 4 5 
10.  The best teaching sessions convey straight facts in a clear way 
 
1 2 3 4 5 
11.  I avoid being distracted from running sessions the way I plan to run 
them 
1 2 3 4 5 
12.  I am happy teaching general skills 
 
1 2 3 4 5 
13.  I put no value on being formally employed as a teacher 
 
1 2 3 4 5 
14.  I dislike one to one teaching 
 
1 2 3 4 5 
15.  I a consistent in delivery of a topic whatever the audience 
 
1 2 3 4 5 
16.  I like to give students opportunity to explore how to learn 
 
1 2 3 4 5 
17.  I have developed my own style as a teacher 
 
1 2 3 4 5 
18. I prefer one to one teaching  
 
1 2 3 4 5 
19.  Eliciting emotions through role play or drama is a valuable aspect 
of teaching 
1 2 3 4 5 
20.  I am comfortable using humour in my teaching 
 
1 2 3 4 5 
21.  I am rarely sitting down when with the students 
 
1 2 3 4 5 
22.  It is important to me that my teaching is accredited by an official 
teaching body 
1 2 3 4 5 
23.  I am uncomfortable when I have multi-professional groups of 
learners to teach 
1 2 3 4 5 
24.  I am at my best when organising my teaching to fit an external 
curriculum or organisational structure 
1 2 3 4 5 
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Activist Activists involve themselves fully and without bias in new experiences. They 
enjoy the here and now, and are happy to be dominated by immediate 
experiences. They are open-minded, not sceptical, and this tends to make them 
enthusiastic about anything new. Their philosophy is: "I'll try anything once". 
They tend to act first and consider the consequences afterwards. Their days are 
filled with activity. They tackle problems by brainstorming. As soon as the 
excitement from one activity has died down they are busy looking for the next. 
They tend to thrive on the challenge of new experiences but are bored with 
implementation and longer term consolidation. They are gregarious people 
constantly involving themselves with others but, in doing so, they seek to centre 
all activities around themselves. 
Theorist Theorists adapt and integrate observations into complex but logically sound 
theories. They think problems through in a vertical, step-by-step logical way. 
They assimilate disparate facts into coherent theories. They tend to be 
perfectionists who won't rest easy until things are tidy and fit into a rational 
scheme. They like to analyse and synthesize. They are keen on basic 
assumptions, principles, theories models and systems thinking. Their philosophy 
prizes rationality and logic. "If its logical its good." Questions they frequently 
ask are: "Does it make sense?" "How does this fit with that?" "What are the 
basic assumptions?" They tend to be detached, analytical and dedicated to 
rational objectivity rather than anything subjective or ambiguous. Their 
approach to problems is consistently logical. This is their 'mental set' and they 
rigidly reject anything that doesn't fit with it. They prefer to maximise certainty 
and feel uncomfortable with subjective judgements, lateral thinking and 
anything flippant. 
Pragmatist Pragmatists are keen on trying out ideas, theories and techniques to see if they 
work in practice. They positively search out new ideas and take the first 
opportunity to experiment with applications. They are the sort of people who 
return from courses brimming with new ideas that they want to try out in 
practice. They like to get on with things and act quickly and confidently on ideas 
that attract them. They tend to be impatient with ruminating and open-ended 
discussions. They are essentially practical, down to earth people who like 
making practical decisions and solving problems. They respond to problems and 
opportunities 'as a challenge'. Their philosophy is "There is always a better way" 
and "If it works it's good". 
Reflector Reflectors like to stand back to ponder experiences and observe them from many 
different perspectives. They collect data, both first hand and from others, and 
prefer to think about it thoroughly before coming to a conclusion. The thorough 
collection and analysis of data about experiences and events is what counts so 
they tend to postpone reaching definitive conclusions for as long as possible. 
Their philosophy is to be cautious. They are thoughtful people who like to 
consider all possible angles and implications before making a move. They prefer 
to take a back seat in meetings and discussions. They enjoy observing other 
people in action. They listen to others and get the drift of the discussion before 
making their own points. They tend to adopt a low profile and have a slightly 
distant, tolerant unruffled air about them. When they act it is part of a wide 
picture which includes the past as well as the present and others' observations as 
well as their own. 
 
Appendix vi: Honey and Mumford definitions of Learning Styles.  
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A1  Name  !!!!!!!!!!!!!!!!!!!!!!!! 
A2  D.O.B  !!!!!!!!!!!!!!!!!!!!!!!! 
A3  I am a    ! Trainer ! Trainee  
A4  Current position   ! Consultant ! Fellow  ! Registrar Year.............................. 
A5  Subspecialty    ! Colorectal ! UGI  !  General  
A6  Are you able to suture laparoscopically  ! Yes  !  No  !  A bit 
A7  How long have you been performing advanced laparoscopic surgery?   <2 yrs !  <5 yrs ! <10 yrs ! >10 yrs ! 
A8  E mail address:........................................................................................................................................................... 
B. Surgical Experience 
Please tick the appropriate box for approximate values for the following procedures: 
Laparoscopic   0 <10 <20 <50 >50 >100 
COLORECTAL 
B1   Right Hemicolectomy  !    !    !   !   !   !  
B2   Left Hemicolectomy                          !       !    !   !   !   !  
B3   Transverse Colectomy                     !        !    !   !   !   !     
B4   Hartmann’s Procedure                     !     !    !   !   !   !  
B5   Sigmoid Colectomy  !    !    !   !   !   !  
B6   Anterior Resection                            !     !    !   !   !   !  
B7   Low Anterior Resection                    !     !    !   !   !   !  
B8   Sub-total/Total Colectomy                !     !    !   !   !   !  
  
UPPER GI/HPB 
B9   Fundoplication   !    !    !   !   !   !  
B10 Cholecystectomy                              !     !    !   !   !   !  
B11 Ulcer repair                                       !     !    !   !   !   !  
B12 Partial/Total Gastrectomy                 !     !    !   !   !   !  
 
BARIATRIC  
B13  Gastric Band   !    !    !   !   !   !  
B14  Gastric Bypass                                !     !    !   !   !   !  
B15  Sleeve Gastrectomy                        !     !    !   !   !   !  
 
HERNIA 
B16  TEP Repair                  !    !    !   !   !   !  
B17  TAPP Repair                                   !     !    !   !   !   !  
B18  Other                                               !            !    !   !   !   !  
 
Open 
COLORECTAL 
B19  Right Hemicolectomy                !    !    !   !   !   !  
B20  Left Hemicolectomy                        !            !    !   !   !   !  
B21  Transverse Colectomy                   !            !    !   !   !   !  
B22  Hartmann’s Procedure                   !            !    !   !   !   !  
B23  Sigmoid Colectomy                !    !    !   !   !   !  
B24  Anterior Resection                          !     !    !   !   !   !  
B25  Low Anterior Resection                  !     !    !   !   !   !  
B26  Sub-total/Total Colectomy              !            !    !   !   !   ! 
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C. Previous Courses Attended 
Details of course 
e.g RCSE Specialist colorectal training 
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D. Previous Laparoscopic Fellowship (s) 
D1  Previous Fellowship  Yes  !  No  ! Enrolled to start this year  !   Current  ! 
Please give details of Fellowship –  
• Where 
!!!!!!!!!!!!!!!!!!!!!!!!!!! 
• At what stage were you at in your training  
Registrar  !  Consultant   !  
How long did it last  !! months   
Any further details? 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
SECTION E IS FOR TRAINERS ONLY 
E. Teaching Experience 
Have you attended any of the following courses? 
     Yes No Booked 
E1   Teach the Trainer      !    !   !     
E2   ATLS Instructor      !    !   !     
E3   CCrISP Instructor      !    !   !     
E4   Laparoscopic Instructor      !    !   !  
E5   Communication skills      !    !   !     
E6   Decision Making      !    !   !     
E7   Leadership Skills      !    !   !   
E8  Do you have a formal teaching qualification?  !    ! .....................................................................   
E9  Please give details of any other teacher training courses that you have attended: 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
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Participant name, address, DOB  
              Division of Surgery, Oncology, Reproductive Biology & Anaesthetics     
      Department of Biosurgery and Surgical Technology 
      Imperial College London 
10th Floor, QEQM Building 
St Mary’s  Hospital 
Praed Street, London  W2 1NY 
      Tel: +44(0)20 7886 2125   
Fax: +44(0)20 7413 0470 
 
     Prof. George Hanna PhD, FRCS 
              Professor of Surgical Sciences / Consultant surgeon 
g.hanna@imperial.ac.uk 
                                       
 
 
PARTICIPANT CONSENT FORM (TRAINER) 
 
 
 
 
 
 
 
 
 
 
Title of Project:  Does personality have a role in the ability to learn or teach advanced 
laparoscopic surgery? 
 
Chief/Principal Investigator: 
Prof. George Hanna PhD FRCS 
Professor of Surgical Sciences / Consultant Surgeon 
Imperial College, St Mary’s Hospital, London 
 
Research Fellows: 
Miss Susannah Wyles MBBS MSc MRCS 
Clinical Research Fellow 
Imperial College London 
 
Mr Danilo Miskovic MD FRCS 
Clinical Research Fellow 
Imperial College London 
 
Miss Anam Parand MSc 
Research Psychologist 
Imperial College London 
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 Please initial boxes as applicable       
1. I confirm that I have read and understood the information leaflet 
dated...../....../.............and version number!!  for the above 
study and have had the opportunity to ask questions. 
!    
YES          
2. I understand that I may withdraw consent to my questionnaires, 
personality and handedness tests, videoed operations and 
assessments being included in the study at any time without 
justifying my decision and without affecting the way I give my 
normal training. 
!    
YES          
3. I agree to give my opinion via questionnaires, semi-structured 
interviews, answer the personality and handedness tests, and give 
videos and assessments of operations that I have mentored and 
allow their use in the medical research as described in the 
Participant Information Leaflet.   
!    
YES          
4. I understand that sections of any of my answers may be looked at 
by responsible individuals from the research team or from 
regulatory authorities where it is relevant to my taking part in 
research. I give permission for these individuals to have access to 
my answers. 
!    
YES          
5. I understand that my answers will not be used for any other 
purpose, and will not have an effect on the quality of the training 
that I give, and will be anonymysed and therefore it will not be 
possible for others not associated with this reseach to link my 
answers or performance as a trainer, back to me from reading it in 
the literature.  
 
!    
YES          
6. I understand that I will not benefit from any intellectual property 
privilege that might result from the use of the data in research 
studies. 
 
!    
YES          
 
7. I would like to be contacted if the result of any research carried out 
from my data may benefit my training technique. 
!    
YES          
The data which I hereby consent to donate are:  
a. Opinion questionnaire/ Semi-structured interview 
 
b. Personality and Handedness test 
 
c. Observation of operation/video/assessment 
 
!   ! 
YES         NO 
!   ! 
YES         NO  
!   ! 
YES         NO 
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               Division of Surgery, Oncology, Reproductive Biology & 
Anaesthetic           Department of Biosurgery and Surgical Technology 
       Imperial College London 
10th Floor, QEQM Building 
St Mary’s Hospital 
Praed Street, London  W2 1NY 
       Tel: +44(0)20 7886 2125   
Fax: +44(0)20 7413 0470 
 
        
      Prof George Hanna PhD, FRCS 
                Professor of Surgical Sciences / Consultant Surgeon 
 g.hanna@imperial.ac.uk 
                                        
 
 
 
PARTICIPANT INFORMATION LEAFLET 
 
Title of Project: 
Does personality have a role in the ability to learn or teach advanced 
laparoscopic surgery? 
  
REC Ref.  
Version 1 
 
Principal Investigator: 
Prof George Hanna PhD FRCS 
Professor of Surgical Sciences / Consultant Surgeon  
Imperial College, St Mary’s Hospital, London 
 
Research Fellows: 
Miss Susannah Wyles MBBS MSc MRCS 
Clinical Research Fellow 
Imperial College London 
 
Mr Danilo Miskovic MD FRCS 
Clinical Research Fellow 
Imperial College London 
 
Miss Anam Parand MSc 
Research Psychologist 
Imperial College London 
 
 
Date:     /       /                      
Dear Sir/Madam 
 
 You are being invited to take part in the role of personality in learning or teaching 
advanced laparoscopic surgery project. Please take time to read the following 
information carefully and discuss it with others if you wish.  Ask us if there is anything 
that is not clear or if you would like more information.  Take time to decide whether or 
not you wish to take part.  Thank you for reading this information sheet. 
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Why have I been chosen? 
You have been chosen because you are undergoing training/giving training in advanced 
laparoscopic surgery. 
 
What are the details of the project? 
The study involves collecting qualitative data in the form of opinion questionnaires, 
semi-structured interviews, personality tests and handedness tests. The personality 
tests and handedness tests will be collected at a time that is convenient to you and will 
be interpreted by a trained Psychologist.  Operative training cases will be observed and 
notes made during this time by an observer. The internal view, from the laparoscopic 
stack, will also be recorded and each training case will be assessed as is usual for 
trainees within the programme. The research will not alter or impact on the quality of the 
training or the structure of the training that you are able to give or receive. 
 
What will the data be used for? 
The data will be used to help our understanding of training advanced laparoscopic 
surgery.  We will be looking at trainee/trainer personality combinations and different 
training trechniques and relating this to operative performance. The overall aim is to see 
whether trainees and trainers should be matched before training starts in order to 
maximise the progress along the learning curve, and also to assess if there is a 
particular training technique that again produces better progress and patient outcome.  
 
Do I have to take part? 
Taking part in the research is entirely voluntary. It is up to you to decide whether or not 
to take part. If you do decide to take part you will be given this information sheet to keep 
and be asked to sign a consent form. If you decide to take part you are still free to 
withdraw at any time and without giving a reason.  A decision to withdraw at any time, or 
a decision not to take part, will not affect the standard of training you receive. 
 
What do I have to do? 
You will be asked to complete a personality and handedness test. You will also be 
asked to complete a questionnaire and a semi-structured interview. An observer will be 
present during the training case and the case will be recorded and assessed as normal.  
 
How much time will the data collection take? 
The observation, recording and assessment of the training case will not affect you or 
change anything from the normal pattern. The questionnaire will take approximately 5-
10 minutes to complete, and the semi-strucutred interview approximately 15 minutes. 
The personality (16pf) and handedness tests would take approximately 30 minutes.  
 
What will happen to the data? 
Data will be stored electronically. Then they will be processed and analysed, with the 
personality tests being analysed by a qualified psychologist (Miss Anam Parand). The 
use of any data gleaned from this research will be limited to this study only. 
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Will I be contacted again in the future? 
You need to indicate in the consent form whether or not you would like to be contacted 
should the result of any research carried out on your data yield new findings that may 
have an impact on training/teaching technique; this information can be discussed with 
you by Professor Hanna. The information about your data will be available for you at 
any time through contacting the data Custodian, Prof. Hanna.  
 
What if something goes wrong? 
We do not believe you would be affected or hindered by donating your data to this 
study. There is no change to your training programme if you choose to participate. If you 
wish to complain at any time, or have any concerns about any aspect of the way you 
have been approached or treated during the course of this study, the normal National 
Health Service complaints mechanisms would be available to you. 
 
Who will have access to my data and how will confidentiality be maintained? 
Data will be stored in the Academic Surgical Unit – Imperial College London, St Mary’s 
Hospital. The named custodian is Prof. George Hanna, who is also the chief investigator 
in this study will hold responsibility of storage and management of your data. 
Researchers under Prof. George Hanna’s direct supervision or after his approval may 
also have access to the data. 
 
The handling of your data will be treated with strict confidentiality under the Data 
Protection Act. All data will be coded and anonymised before transfer to other research 
partners, so that you cannot be identified from your data. 
 
The custodian will be responsible for keeping proper records of all uses that have been 
made of the data, whether by himself or by others. Users of anonymised samples will 
not attempt to identify individual research participants. The stored data will be coded. 
Nevertheless, you or your legal representative can access this information by writing to 
Prof. Hanna, the custodian of the Data and guardian of the codes, who will break the 
code and present the information if so required.    
 
For data that has not been used in the study, and stored electronically, future research 
projects will need the approval of an NHS Research Ethics Committee. Copies of such 
approvals will be kept and archived for reference. 
 
All research that involves NHS patients or staff, information from NHS medical records 
or uses NHS premises or facilities must be approved by an NHS Research Ethics 
Committee before it goes ahead.  Approval does not guarantee that you will not come to 
any harm if you take part. However, approval means that the Committee is satisfied that 
your rights will be respected, that any risks have been reduced to a minimum and 
balanced against possible benefits and that you have been given sufficient information 
on which to make an informed decision to take part or not. 
 
Will I receive payment for the data that I donate to this study? 
You will not receive any payment for completing the questionnaires or participating in 
this research. 
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What happens if I wish to have my data to be removed from the study? 
If you no longer wish your data to be used in the study you may withdraw it at any time, 
without justifying your decision and your future training/training centre will not be 
affected in any way. If you wish to have your data removed from the study please 
contact Professor George Hanna for suitable arrangements. 
 
Who is the organising and funding body of the study? 
The Academic Surgical Unit, Imperial College London, St Mary’s hospital, Praed street, 
London W2 1NY. 
 
Who has reviewed the ethical considerations of the study? 
The North London REC 2 Research Ethics Committee.  
 
 
Thank you for reading this information leaflet. 
Correspondence for further information: 
 
Prof. George B Hanna PhD FRCS 
Professor of Surgical Sciences / Consultant Surgeon  
Department of Biosurgery and Surgical Technology 
10th Floor, QEQM Building 
St Mary’s Hospital, London 
Praed Street,  
London   W2 1NY 
Tel:  0207 886 2124 
Fax: 0207 413 0470 
E-mail: g.hanna@imperial.ac.uk 
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Trainer 
Number 
of forms Minimum Maximum Mean S.D. 
1 1 3.5 3.5 3.5 0 
2 1 3.8 3.8 3.8 0 
3 1 0.2 0.2 0.2 0 
4 1 4.6 4.6 4.6 0 
5 1 3.55 3.55 3.55 0 
6 1 4 4 4  
7 2 5 5 5 0 
8 2 3.6 4 3.8 0.28 
9 2 3.22 3.22 3.22 0 
10 2 3.7 4.3 4 0.42 
11 2 3.5 4.15 3.82 0.45 
12 2 4.2 4.45 4.32 0.17 
13 3 2 4.5 3.53 1.34 
14 3 4.55 4.95 4.75 0.2 
15 3 4.35 4.5 4.41 0.07 
16 3 4.05 4.4 4.23 0.17 
17 3 2.35 4.05 3.13 0.85 
18 3 4.45 4.85 4.63 0.2 
19 3 3.85 5 3.95 0.08 
20 3 4.25 4.55 4.36 0.16 
21 3 3.56 4.5 4.01 0.47 
22 3 4.35 4.95 4.65 0.3 
23 4 2.94 4.17 3.41 0.52 
24 4 1.5 4.5 2.47 1.37 
25 4 4.75 5 4.93 0.12 
26 4 3.35 4.7 3.83 0.59 
27 4 4.15 5 4.3 0.17 
28 4 3.75 4.45 4.07 0.35 
29 4 3.25 4.1 3.77 0.37 
30 5 4.11 5 4.55 0.36 
31 5 4.15 4.55 4.33 0.17 
32 5 4.35 5 4.78 0.25 
33 5 4.2 4.85 4.58 0.3 
34 5 2 5 3.29 1.25 
35 5 2.55 4.2 3.59 0.66 
36 6 4.5 4.65 4.59 0.07 
37 6 3.8 4.55 4.1 0.31 
38 6 3.2 4.5 4 0.49 
39 6 3.85 4.75 4.48 0.36 
40 6 3.6 4.25 3.77 0.23 
41 6 3.44 4.7 4.23 0.44 
42 7 3.6 4.35 3.87 0.28 
43 7 5 5 5 0 
44 7 3.75 4.8 4.23 0.41 
45 7 3.5 4.6 3.86 0.4 
46 8 3.7 4 4.21 0.3 
47 9 4.45 5 4.79 0.22 
48 9 2.7 4.55 3.98 0.54 
49 10 4.1 5 4.42 0.32 
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50 10 3.55 4.65 4.1 0.3 
51 10 3.75 4.25 3.89 0.15 
52 11 3.1 5 4.3 0.71 
53 11 4.11 4.5 4.22 0.09 
54 11 4.25 5 4.76 0.23 
55 12 1.4 4.6 3.5 0.99 
56 12 4 5 4.51 0.28 
57 13 4.35 5 4.73 0.23 
58 15 1 5 4.24 1 
59 15 3.17 4.5 4.01 0.34 
60 16 3.83 5 4.56 0.36 
61 18 2.85 4.75 4.31 0.56 
62 19 3.45 5 4.58 0.44 
63 19 3.5 4.85 4.37 0.34 
64 20 1.75 5 4.29 0.85 
65 22 3.45 5 4.4 0.47 
66 23 3.45 5 4.54 0.47 
67 24 2.05 5 4.51 0.77 
68 24 3.8 5 4.56 0.29 
69 26 3 5 4.16 0.65 
70 29 2.05 5 4.05 0.69 
71 31 3.05 5 4.34 0.52 
72 32 3.1 5 4.2 0.53 
73 32 3.5 5 4.45 0.42 
74 33 2.6 5 4.2 0.68 
75 34 3.17 4.85 4.02 0.4 
76 35 2.33 4.75 3.88 0.45 
77 36 1.1 5 3.88 0.91 
78 40 1.85 5 3.96 0.92 
79 40 1.25 5 4.39 0.78 
80 44 2.15 4.65 3.82 0.52 
81 50 2.25 5 4.16 0.55 
82 52 2.8 5 3.91 0.53 
83 63 1.6 5 4.07 0.98 
84 65 1.9 5 4.04 0.78 
85 96 2.67 5 4.26 0.57 
86 102 1.6 5 3.88 0.56 
 1351 3.28 4.62 4.1  
 
Appendix x: Mini-STTAR scores for NTP trainers 
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Correlation Trainees (24) GAS 
 
r p 
Age 0.455 0.025 
Handedness 0.046 0.831 
Activist -0.014 0.948 
Pragmatist 0.425 0.038 
Theorist 0.007 0.975 
Reflector 0.384 0.064 
Style 1 -0.245 0.249 
Style 2 -0.205 0.336 
Style 3 -0.264 0.212 
Style 4 -0.283 0.18 
Style 5 -0.264 0.213 
Style 6 -0.273 0.197 
Response style 0.166 0.44 
Warmth -0.066 0.759 
Reasoning 0.049 0.824 
Emotional stability 0.077 0.72 
Dominance 0.078 0.716 
Liveliness 0.029 0.892 
Rule Consciousness 0.356 0.088 
Social Boldness -0.204 0.34 
Sensitivity 0.176 0.412 
Vigilance -0.106 0.622 
Abstractedness -0.348 0.09 
Privateness -0.045 0.836 
Apprehension -0.083 0.698 
Openness to change -0.116 0.59 
Self-Reliance 0.082 0.703 
Perfectionism 0.129 0.548 
Tension -0.056 0.796 
Extraversion -0.038 0.86 
Independence -0.025 0.908 
Tough-mindedness 0.09 0.661 
Self-control 0.349 0.094 
Anxiety -0.165 0.44 
Experience -0.263 0.214 
Animal 0.211 0.322 
Cadaveric 0.362 0.082 
Immersion 0.366 0.078 
Fellowship -0.075 0.728 
Relating to others -0.02 0.926 
Influence and collaboration -0.176 0.411 
Thinking style -0.202 0.343 
Structure and flexibility -0.346 0.098 
Management of pressure -0.137 0.522 
   Self assessment (8) 0.477 0.232 
    
Appendix xi: Correlation between trainees Psychometric tests and their GAS scores
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HIGH MINI STTAR Top 5 Bottom 5 
   
 
MEAN SD MEAN SD t df p 
Age 43.6 1.34 49.8 5.71 -2.36 8 0.046 
Handedness 67.14 18.6 52.8 60.3 0.501 8 0.626 
Activist 3.8 1.3 2.8 0.45 1.62 8 0.143 
Pragmatist 4.8 0.45 5.2 0.84 -0.94 8 0.373 
Theorist 4 1.41 3 2 0.91 8 0.388 
Reflector 2.4 1.34 2.8 1.3 -0.48 8 0.645 
Style 1 17 1.87 17 1.22 0 8 1 
Style 2 13.8 2.58 11.6 3 1.25 8 0.247 
Style 3 12.2 2.77 10.4 0.89 1.38 8 0.205 
Style 4 10.6 2.19 10.6 1.67 0 8 1 
Style 5 11 2 12.4 2.97 -0.88 8 0.407 
Style 6 8.6 0.55 9.2 2.59 -0.51 8 0.626 
Response style 11 5 10.2 2.49 0.32 9 0.757 
Warmth 4.4 1.52 3.6 1.52 0.834 8 0.428 
Reasoning 8.6 1.52 6.8 2.17 1.52 8 0.167 
Emotional stability 6 2.24 5.2 0.84 0.75 8 0.475 
Dominance 6.6 1.34 6.2 1.48 0.45 8 0.667 
Liveliness 6 1.41 5.4 1.14 0.74 8 0.481 
Rule Consciousness 5.2 1.1 5.2 0.84 0 8 1 
Social Boldness 6.8 1.64 4.8 0.84 2.42 8 0.042 
Sensitivity 3.6 1.67 4.6 0.55 -1.27 8 0.24 
Vigilance 3.2 2.28 6.6 1.52 -2.77 8 0.024 
Abstractedness 5.4 1.14 5 1.87 0.41 8 0.694 
Privateness 5 2.92 6.4 1.52 -0.95 8 0.369 
Apprehension 5 1.58 5.6 2.41 -0.47 8 0.654 
Open to change 7.4 0.89 7.2 8.4 0.37 8 0.724 
Self reliance 4.6 1.95 6.2 2.59 -1.1 8 0.302 
Perfectionism 5.4 1.67 3.8 1.1 1.79 8 0.111 
Tension 4.6 2.61 6 1.87 -0.98 8 0.358 
Extraversion 6 1.22 4.2 1.79 1.86 8 0.1 
Independence 6.4 1.34 6.8 1.1 -0.52 8 0.62 
Tough minded 6 1.22 5.6 0.89 0.59 8 0.572 
Self control 5.2 0.84 4.8 1.3 0.58 8 0.58 
Anxiety 4 2.45 6.6 1.52 -2.02 8 0.078 
Experience 3.2 0.45 3.8 4.5 -2.12 8 0.067 
Animal 1.8 0.447 1.6 0.547 0.63 8 0.545 
Cadaveric 1.4 0.547 1 0 1.63 8 0.141 
Immersion 1.2 0.45 1 0 1 8 0.347 
Fellowship 1.6 0.55 1.6 0.55 0 8 1 
TT 1.8 0.45 2 0 -1 8 0.347 
Comm 1.8 0.45 1.2 0.45 2.12 8 0.067 
Training Qualification 1 0 1.2 0.45 -1 8 0.347 
Form P1 5.86 0.48 4.53 2.59 1.32 8 0.29 
S 4.48 2.53 5.23 1.21 -0.6 8 0.565 
T 4.4 2.55 5.04 0.82 -0.54 8 0.606 
A 4.56 2.57 5.62 0.75 -0.89 8 0.401 
R 4.6 2.58 5.89 1.15 -1.01 8 0.339 
STARR 18.04 10.1 21.8 3.86 -0.77 8 0.463 
SET 5.79 0.16 5.27 1.02 1.00 7 0.352 
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DIALOGUE 5.45 0.56 5.7 1.03 -0.47 7 0.652 
CLOSURE 5.81 0.38 4.95 1.09 1.49 7 0.18 
 
1. Trainers with high and low mini-STTAR scores. 
 
 
 
GAS form (trainer) 
   
Correlation with GAS 
 
 
df F p 
 
r p n 
Form P1 25, 1 5165.41 0.011 1 0.005 0.981 27 
Relation to others 13, 22 0.9 0.566 0.347 0.277 0.102 36 
Influence and collaboration 12, 23 1.383 0.243 0.419 0.101 0.559 36 
Thinking style 15, 20 1.507 0.193 0.531 0.288 0.088 36 
Structure and flex 11, 24 0.808 0.632 0.27 0.229 0.179 36 
Management of pressure 18, 17 0.314 0.99 0.25 -0.049 0.775 36 
 
2. Any influence of different personality factors on Trainer GAS form scores 
 
 
 
GAS (24) 
    
 
df F p n 
S 15, 9 7.312 0.002 0.924 
T 17, 7 0.414 0.935 0.501 
A 15, 9 0.729 0.717 0.549 
R 15, 9 0.343 0.967 0.364 
SET 18, 6 0.336 0.966 0.502 
DIALOGUE 21, 3 0.183 0.994 0.562 
CLOSURE 18, 6 0.632 0.791 0.655 
 
3. Association with breakdown of STTAR and Trainer GAS scores. 
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Mini-STTAR and Trainer 
    
 
df F p 
 Age (18, 17) 0.699 0.771 0.425 
GAS (31, 4) 0.307 0.976 0.704 
Handedness (31, 35) 0.603 0.664 0.07 
Activist (4, 31) 1.216 0.324 0.136 
Pragmatist (32, 35) 2.448 0.082 0.187 
Theorist (6, 29) 0.698 0.653 0.126 
Reflector (6, 29) 0.774 0.597 0.138 
Style 1 (7, 28) 2.586 0.034 0.393 
Style 2 (9, 26) 0.809 0.612 0.219 
Style 3 (11, 24) 1.367 0.25 0.385 
Style 4 (9, 26) 0.772 0.643 0.211 
Style 5 (9, 26) 0.614 0.774 0.175 
Style 6 (8, 27) 0.373 0.926 0.1 
Response style (16, 19) 0.851 0.624 0.418 
Warmth (7, 28) 0.548 0.791 0.12 
Reasoning (6, 29) 0.259 0.952 0.051 
Emotional stability (6, 29) 0.637 0.7 0.116 
Dominance (6, 29) 1.011 0.437 0.173 
Liveliness (7, 28) 0.937 0.494 0.19 
Rule Consciousness (5, 30) 1.787 0.146 0.229 
Social Boldness (4, 31) 1.154 0.35 0.13 
Sensitivity (6, 29) 1.039 0.421 0.177 
Vigilance (8, 27) 0.766 0.635 0.185 
Abstractedness (8, 27) 0.931 0.508 0.216 
Privateness (7, 28) 1.037 0.429 0.206 
Apprehension (7, 28) 0.716 0.659 0.152 
Openness to change (4, 31) 0.244 0.911 0.031 
Self reliance (7, 28) 1.627 0.169 0.289 
Perfectionism (6, 29) 1.145 0.362 0.191 
Tension (8, 27) 0.998 0.46 0.228 
Extraversion (8, 27) 0.74 0.656 0.18 
Independence (5, 30) 0.873 0.511 0.127 
Tough mindedness (8, 27) 0.598 0.771 0.151 
Self control (6, 29) 2.596 0.039 0.349 
Anxiety (8, 24) 0.411 0.904 0.109 
Form P1 (25, 1) 1715.16 0.019 1 
Relating to others (13, 22) 0.681 0.761 0.287 
Influence and collaboration (12, 23) 0.681 0.752 0.262 
Thinking style (15, 20) 0.675 0.779 0.336 
Structure and flexibility (11, 24) 1.471 0.206 0.403 
Management of pressure (18, 17) 0.767 0.709 0.448 
S (15, 9) 2.315 0.103 0.794 
T (17, 7) 0.548 0.853 0.571 
A (15, 9) 1.17 0.418 0.661 
R (15, 9) 0.857 0.62 0.588 
STARR 
    SET (18, 6) 0.726 0.724 0.685 
DIALOGUE (21, 3) 0.552 0.824 0.794 
CLOSURE (18, 6) 0.652 0.776 0.662 
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TRAINER 
   STTAR 
    
 
df F p eta 
Age (12,7) 0.458 0.888 0.44 
GAS TOO FEW 
   MINI (17, 1) 19.83 0.175 0.997 
Handedness (3, 13) 2.285 0.127 0.345 
Activist (3, 12) 1.577 0.246 0.283 
Pragmatist (2, 13) 1.008 0.392 0.134 
Theorist (4, 11) 0.681 0.619 0.198 
Reflector (4, 11) 2.858 0.076 0.51 
Style 1 (5, 12) 0.923 0.499 0.278 
Style 2 (8, 9) 1.681 0.227 0.599 
Style 3 (8, 9) 1.732 0.215 0.606 
Style 4 (7, 10) 0.698 0.675 0.328 
Style 5 (6, 11) 0.277 0.936 0.131 
Style 6 (8, 10) 0.978 0.503 0.439 
Response style (13,6) 0.899 0.594 0.661 
Warmth (6, 13) 0.443 0.837 0.17 
Reasoning (5, 14) 1.31 0.314 0.319 
Emotional stability (5, 14) 1.26 0.334 0.311 
Dominance (6, 13) 1.28 0.33 0.372 
Liveliness (5, 14) 0.513 0.762 0.155 
Rule Consciousness (4, 15) 2.067 0.136 0.355 
Social Boldness (4, 15) 0.709 0.598 0.159 
Sensitivity (6, 13) 0.771 0.606 0.262 
Vigilance (8, 11) 1.35 0.312 0.497 
Abstractedness (5, 14) 0.973 0.467 0.258 
Privateness (6, 13) 2.42 0.085 0.528 
Apprehension (7, 12) 1.477 0.264 0.463 
Openness to change (3, 16) 0.544 0.659 0.093 
Self reliance (7, 12) 1.321 0.32 0.435 
Perfectionism (5, 14) 0.352 0.873 0.112 
Tension (7, 12) 1.663 0.209 0.492 
Extraversion (8, 11) 3.57 0.027 0.722 
Independence (3, 16) 0.918 0.454 0.147 
Tough mindedness (6, 13) 0.998 0.467 0.315 
Self control (4, 15) 1.248 0.333 0.25 
Anxiety (8, 11) 1.54 0.248 0.529 
Experience (2, 16) 0.495 0.619 0.058 
Animal (1, 17) 0.277 0.605 0.016 
Cadaveric (1, 17) 0.007 0.935 0 
Immersion (1, 17) 0.049 0.828 0.003 
Fellowship (1, 17) 0.173 0.682 0.01 
TT (1, 17) 2.11 0.165 0.11 
Comm (1, 17) 0.005 0.945 0 
Training Qualification (1, 17) 0.88 0.361 0.049 
Form P1 (12, 1) 0.294 0.91 0.779 
Relating to others (10, 9) 1.349 0.332 0.6 
Influence and collaboration (8, 11) 1.189 0.385 0.464 
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Thinking style (9, 10) 0.647 0.738 0.368 
Structure and flexibility (10, 9) 2.51 0.091 0.736 
Management of pressure (13, 6) 0.746 0.692 0.618 
 
4. Mini-STTAR and STTAR with trainer attributes 
